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How To Use This Soil Survey 


General Soil Map 


The general soil map, which is the color map preceding the detailed soil maps, shows the survey area 
divided into groups of associated soils called general soil map units. This map is useful in planning the 
use and management of large areas. 


To find information about your area of interest, locate that area on the map, identify the name of the 
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units 
for a general description of the soils in your area. 


Detailed Soil Maps 


The detailed soil maps follow the general soil map. These maps can 
be useful in planning the use and management of small areas. 


To find information about 
your area of interest, 
locate that area on the 
Index to Map Sheets, 
which precedes the soil 
maps. Note the number of 
the map sheet, and turn to 


that sheet INDEX TO MAP SHEETS 


Locate your area of 
interest on the map 
sheet. Note the map unit 
symbols that are in that 
area. Turn to the Index 
to Map Units (see Con- 
tents), which lists the map 
units by symbol and 
name and shows the 
page where each map MAP SHEET 
unit is described. 


od 


AREA OF INTEREST 


NOTE: Map unit symbols in a soil 
survey may consist only of numbers or 
letters, or they may be a combination 
of numbers and letters. 


The Summary of Tables shows which table has data on a specific land use for each detailed soil map 
unit. See Contents for sections of this publication that may address your specific needs. 
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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal part 
of the National Cooperative Soil Survey. In line with Department of Agriculture 
policies, benefits of this program are available to all, regardless of race, color, 
national origin, sex, religion, marital status, handicap, or age. 

Major fieldwork for this soil survey was completed in 1984. Soil names and 
descriptions were approved in 1985. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1985. This survey was 
made cooperatively by the Soil Conservation Service, the Forest Service, the 
Bureau of Land Management, the Bureau of Indian Affairs, and the Regents of 
the University of California (Agricultura! Experiment Station). It is part of the 
technical assistance furnished to the Mendocino County and Trinity County 
Resource Conservation Districts. Financial assistance was provided by the 
Georgia-Pacific Corporation. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. If 
enlarged, maps do not show the small areas of contrasting soils that could have 
been shown at a larger scale. 


Cover: Vineyards and pear orchards on Cole and Russian solls in Ukiah Valley. Cole soils 
have been drained. 
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Foreword 


This soil survey contains information that can be used in land-planning 
programs in Mendocino County, eastern part, and Trinity County, southwestern 
part. It contains predictions of soil behavior for selected land uses. The survey 
also highlights limitations and hazards inherent in the soil, improvements needed 
to overcome the limitations, and the impact of selected land uses on the 
environment. 

This soi! survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to ensure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, and 
pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
Soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. Clayey 
or wet soils are poorly suited to use as septic tank absorption fields. A high 
water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in this 
Soil survey. Broad areas of soils are shown on the general soil map. The location 
of each soil is shown on the detailed soil maps. Each soil in the survey area is 
described. Information on specific uses is given for each soil. Help in using this 
publication and additional information are available at the local office of the Soil 
Conservation Service or the Cooperative Extension Service. 


Eugene E. Andreuccetti 
State Conservationist 
Soil Conservation Service 
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The survey area is in the northwestern part of 
California (fig. 1). It has a total area of about 1,700 
square miles, or 1,103,912 acres. Of the total acreage, 
991,160 acres is in the eastern part of Mendocino 
County and 112,752 acres is in the southwestern part of 
Trinity County. Ukiah, the largest city and the county 
seat of Mendocino County, lies along the Russian River, 
in the southern part of the area. Highway 101 runs 
through the survey area from the southeast to the 
northwest. 

All of the eastern part of Mendocino County and 
about half of the southwestern part of Trinity County 
have been included in earlier surveys. Surveys for the 
Ukiah and Willits areas (52, 53) were published in 1914 
and 1918, respectively. Mendocino County was the first 
county in California to be covered by a soil-vegetation 
study (23, 24). Parts of Trinity County were included in 
the soil-vegetation surveys of Mendocino, Humboldt, 
and Trinity Counties. An interim report for the bottom 
lands of Mendocino County was published in 1973 (22). 
The present survey updates the earlier surveys and 
provides additional information and larger maps that 
show the soils in greater detail. 

Descriptions, names, and delineations of soils in this Figure 1.—Location of Mendocino County, eastern part, and Trinity 
Soil survey do not fully agree with those on soil maps County, southwestern part, in California. 
for adjacent survey areas. Differences are the result of 


better knowledge of soils, modifications in series 
concepts, revised classification standards in the new 
international system of soil taxonomy, intensity of 
mapping, or the extent of soils within the survey area. 

The bottom lands and terraces of the valleys in this 
survey area were mapped at a more detailed level, or at 
a higher intensity, than were the uplands. The areas on 
uplands, or those mapped at the less detailed level, are 
indicated by an asterisk in the detailed soil map legend. 
Some areas were not mapped because access was 
denied by the landowner. These areas are marked 
"Access Denied" on the detailed soil maps. 


General Nature of the Survey Area 


This section provides general information about the 
survey area. It briefly discusses history and 
development, physiography, and climate. 


History and Development 
By Maxine J. Levine, soil scientist, Soil Conservation Service. 


Before white settlers arrived in the survey area, it 
was populated by four major Indian tribes—the Pomo, 
the Athapascan, the Huchnom, and the Yuki Proper. As 
food gatherers, they lived on acorns, native fruit and 
berries, freshwater fish, small game, and deer. They 
used willows and rushes to make tightly woven baskets 
that were used for cooking and storage (40). The Round 
Valley Indian Reservation, just north of Covelo, was 
established in 1858 (25). Stil! in operation, it is the 
largest reservation in the survey area. Members of more 
than 15 different tribes were transferred there from as 
far away as the Sacramento Valley and the Pitt River 
Basin. 

The first documented settlers in the survey area were 
Mexican soldiers who received land grants in what is 
now Mendocino County. In 1844 Fernando Feliz 
received a large tract of land near the Russian River, in 
Sanel Valley. He lived there with his family, devoting his 
time to agriculture and cattle. In 1845 the Yokayo grant 
in Ukiah Valley was given to Cayetano Juarez. 
Subsequent owners surveyed the property and sold it in 
tracts to new settlers (26). 

The town of Ukiah, taking its name from the Indian 
word for deep valley, was first settled in the mid-1850's. 
In 1859, Sonoma County officials were relieved of 
administration of the area and Ukiah was chosen as the 
county seat of Mendocino County. Settlement then 
proceeded rapidly in the interior valleys. 

The town of Willits, in Little Lake Valley, was settled 
in 1853 and incorporated in 1888. The Long Valley- 
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Laytonville area was first settled in 1857. Round Valley, 
which began as a subsidiary cattle ranch to provide 
beef for the Nome Lackee Indian Reservation, was 
settled in 1856. Valued initially only as summer range 
by sheep and cattle ranchers in Mendocino and 
Humboldt Counties, the southwestern part of Trinity 
County was not permanently settled until the 1860's 
(10). 

In the 1850's the settlers used the interior valleys 
and nearby foothills as open range for cattle. Livestock 
could graze the hills and be walked to market. In the 
southwestern part of Trinity County sheep were more 
important than cattle because it was easier to pack the 
wool than to drive cattle to the nearest accessible port 
on the coast (46). From the 1870's to the late 1880's 
the emphasis shifted to sheep throughout the survey 
area. Ranches that were partly or entirely fenced began 
to replace open range. During the late 1880's cattle 
ranching began to regain popularity and beef cattle 
gradually replaced sheep as the dominant livestock 
enterprise. 

Poor transportation and isolation prevented the 
development of any other form of agriculture or 
commerce until the 1890's, when the railroad finally 
connected interior Mendocino County with San 
Francisco and coastal towns. Although roads were built 
in the 1870's and 1880's, they generally were poor and 
were virtually closed during the rainy season. Because 
travel often was difficult, agriculture in the early years of 
settlement served only local needs. Common crops 
were hay, grain, hops, grapes, pears, and potatoes. 
Around World War I, the acreage of pear and prune 
orchards increased. In the Hopland and Ukiah Valleys, 
grapes were originally planted only on the uplands and 
high terraces, leaving the bottom lands to be used for 
hops, alfalfa, grain, and fruit orchards. Grapes were 
introduced because they could be planted on soils that 
were not so well suited to these other crops. Gradually 
grapes became the major crop on the bottom lands as 
well, replacing grain and hay in the early 1900's, hops 
in the 1930's, and pears and prunes in recent years. 

Poor transportation prevented lumber, cordwood, and 
tanoak bark, which is used in the leather tanning 
industry, from being important factors in the economic 
development of the survey area until the 20th century. 
The rivers of the interior were unsuited to rafting logs to 
tidewater mills, and the railroad was slow to penetrate 
the difficult terrain. When the railroad did reach the 
interior, the lumber industry developed rapidly. Large- 
scale commercial logging began in the 1930's and 
accelerated with World War II and the postwar 
construction boom. From 80 to 90 percent of the timber 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


harvested before World War II was redwood. During the 
building boom of the 1950's, Douglas fir, ponderosa 
pine, sugar pine, and redwood were logged extensively 
in the survey area. Nearly all the old growth timber 
stands on private land have now been totally or partially 
harvested (39). 

Mining and mineral development has consisted more 
of hopes and promotions than actual production. Gold, 
silver, copper, and coal were prospected in Mendocino 
County, but the deposits were too small to make mining 
economically feasible. From 1915 to 1930, there was a 
mine in Island Mountain, in the southwestern part of 
Trinity County, that was temporarily successful. It 
produced 9,000,000 pounds of copper, 144,000 ounces 
of silver, and 8,600 ounces of gold (18). 

Today, along with agriculture and timber, tourism is a 
major source of income for the survey area. The 
Redwood Highway provides a scenic route through the 
wine country of Hopland and Ukiah Valleys and the 
forest lands northward. Lake Mendocino, a flood contro! 
project of the 1950's, and the Talmage Dams and 
Reservoirs, built in the early 1900's, are used for 
camping, fishing, swimming, and boating. Mineral baths 
and hot sulfur springs, located near Ukiah and Hopland, 
are still used as sources of bottled mineral water and as 
sites for vacation retreats (16). 


Physiography 

Lisa A. Hokholt, soil scientist, Soil Conservation Service, helped to 
prepare this section. 

The survey area lies within the northern Coast Range 
of California. The rocks of the Franciscan Formation 
have been folded and faulted into parallel mountain 
ridges running to the north-northwest. These ridges are 
dissected by the Eel and Russian Rivers and their 
tributaries. Most of the valleys, making up about 10 
percent of the survey area, follow the north-northwest 
trend of the ridges; an exception is Round Valley, which 
is a large basin surrounded by faults. The highest point 
in the area is Black Butte, in Trinity County, which is at 
an elevation of 5,922 feet. The lowest points, at about 
350 feet, are where the Russian and Eel Rivers leave 
Mendocino and Trinity Counties at the southern and 
northern edges of the survey area. 

The uplands are a mosaic of rolling, grassy hills and 
steep, forested or brushy mountain slopes. The 
mountains dissected by the Eel River are especially 
rugged. Nearly barren landslide areas that plunge into 
the river are common. 

Intermontane valleys are filled with stream and lake 
deposits on flood plains, alluvial fans, and terraces. The 


thickness of the deposits ranges from 200 feet in 
Laytonville Valley to several thousand feet in the Ukiah 
and Sanel Valleys (16). In general, the nearly level flood 
plains occupy the centers of the valleys and the foothills 
rise directly above them at the northern end of the 
valleys. Gently sloping fans develop at the mouths of 
streams on either side of the valleys. The older terraces 
tend to be at the southern and eastern ends of the 
valleys. The most obvious exceptions are in Laytonville 
Valley, where the terraces occupy the Cahto Creek 
drainageway west of the main valley, and in the 
Redwood Valley-Calpella area of terrace soils, where 
the flood plain is restricted to a narrow strip along the 
streams. Terraces in some areas are nearly level, but 
some of the older ones, such as those south of 
Morrison Creek, have been uplifted, tilted, and 
dissected so much that they look like the adjacent 
uplands. 

The major watershed boundary between the Russian 
and Eel Rivers lies along a line drawn roughly from the 
northern end of Potter Valley to the Ridgewood Summit. 
The Eel River and its South, Middle, and North Forks 
drain the northern part of Mendocino County and all of 
the part of Trinity County that is in the survey area. The 
Russian River flows south from its headwaters above 
Redwood Valley and is joined by its tributaries—the 
East Fork of the Russian River, Forsythe Creek, Feliz 
Creek, and Pieta Creek. Just northeast of Ukiah, 
Coyote Dam forms the 1,500-acre Lake Mendocino on 
the East Fork of the Russian River. The Eel River has 
served as a tributary of the East Fork of the Russian 
River since 1908, when Van Arsdale Dam was built and 
water was diverted by a tunnel through the mountains 
north of Potter Valley. Dry Creek runs through Yorkville 
and joins the Russian River further south in Sonoma 
County. 

Small areas along the western edge of the survey 
area are drained directly to the Pacific Ocean by west- 
flowing streams such as Rancheria Creek and other 
tributaries of the Navarro River and the branches of Big 
River and the Noyo River. 


Climate 


The climate of the survey area is transitional! between 
that of the coast and that of the interior. It is 
characterized by warm, dry summers and cool, wet 
winters. The Pacific Ocean, about 20 miles west of the 
area, moderates the temperature both in summer and in 
winter. At the survey's western edge, summer 
temperatures are reduced by fog and winter 
temperatures are increased by the relatively warm 


marine air. Moving east, the maritime influence lessens 
because of distance and the long mountain ridges that 

block the inland flow of marine air. Vegetation and soils 
change as the climate becomes more continental. 

Temperature and precipitation data for Covelo, 
Forest Glen, Ukiah, and Willits are given in table 1 (9). 

The mean annual air temperature in the Ukiah Valley 
and nearby areas is about 59 degrees F. To the north, 
Willits and Covelo have a mean annual temperature of 
about 55 degrees. There are few weather stations on 
the uplands, and none collects temperature data at 
elevations of more than 3,000 feet. At about 2,000 feet 
in Blocksburg, just outside the survey area in Humboldt 
County, and on the Ridgewood Summit, between Ukiah 
and Willits, the mean annual temperature is about 54 
degrees. Extrapolation of temperatures to higher 
elevations is difficult because the temperature drops 
from south to north. For example, the mean annual 
temperature at about 2,500 feet is 57 degrees near 
Hopland and 50 degrees at Forest Glen, 15 miles 
northeast of Zenia, in Trinity County. The best estimate 
for most of the survey area is that the mean annual 
temperature in areas under forest cover is about 53 
degrees at an elevation of 3,000 feet and 47 degrees at 
5,000 feet. Temperatures are warmer in areas under 
grass, on south-facing slopes, and along the western 
edges of the survey area. 

in summer, the daily fluctuation of temperature is 
more than 40 degrees in the valleys. Nighttime 
temperature in summer is 51 degrees, while daytime 
temperature rises to more than 90 degrees. In 
September 1955, a temperature of 115 degrees was 
recorded at Ukiah. On the average, there are 80 days 
per year when the temperature at Ukiah is more than 
90 degrees (37). Above the valleys, the days are cooler 
and cold air drainage causes warmer nighttime 
temperatures. There is only a 20-degree difference 
between nighttime and daytime summer temperatures 
at the Hopland Field Station Orchard (2,900 feet). 

In winter, January is the coldest month, with average 
low temperatures of 35 degrees at Ukiah, 33 degrees at 
Willits, 29 degrees at Covelo, and 26 degrees at Forest 
Glen. Daytime temperatures are 22 degrees higher at 
the three Mendocino County stations and 18 degrees 
higher at Forest Glen. 

The coldest temperature recorded at Ukiah since 
1951 was 13 degrees in 1972, while the temperature at 
Forest Glen and Covelo, which are subject to the 
influence of more continental airmasses, has dropped 
below O degrees. Ukiah has an average of 43 days per 
year when the temperature is below freezing. The 
probability of frost in spring and fall is shown in table 2. 
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The last freezing temperature in spring generally occurs 
in April or early in May in the valleys. The first freezing 
temperature occurs in October or early in November. 
The growing season, or the average period from the 
last frost (32 degrees) in spring to the first frost in fall, 
ranges from about 150 to 250 days in the valleys. 
Although Willits and Covelo have an average growing 
season of more than 160 days, freezing temperatures 
have been recorded in every month except July and 
August, making the growing of crops susceptible to frost 


.damage risky. 


Because of the complex interaction of slope, aspect, 
elevation, latitude, and coastal influence, the frost-free 
season is highly variable on the uplands. It ranges from 
about 125 days in the interior mountains of the 
northwestern corner of the survey area to 270 days at 
the lower elevations of the redwood belt at the western 
edge of the area. 

California has been divided into five grape-growing 
regions based on the number of growing degree-days 
above 50 degrees for the April 1 to October 31 growing 
period. Willits is in Region I, with 2,224 annual degree- 
days. Redwood Valley, with 2,914 degree-days, falls 
into Region Il. Covelo (3,005 degree-days), Hopland 
(3,113 degree-days), Potter Valley (3,341 degree-days), 
and Ukiah (3,460 degree-days) are in Region Ill. While 
Covelo has a high total, it has about 90 fewer degree- 
days for October than do the other Region III stations. 

From October through April, 90 to 95 percent of the 
total annual precipitation falls in the survey area. Mean 
totals are as much as 60 inches at the Russian River 
drainageway in the south, and they range from 45 to 70 
inches at the Eel River drainageway. Totals are lowest 
in the southern valleys and highest in the northern 
mountains. There is a greater chance for summer 
thundershowers in the north. Zenia, in Trinity County, at 
the north end of the survey area, has more than 1 inch 
of rainfall in June and September. 

In this part of the Coast Range, total precipitation for 
a given year varies widely from the mean. In the course 
of this survey, Ukiah's lowest and highest annual totals 
were recorded. There were 14.08 inches of precipitation 
in 1976 and 77.97 inches in 1983. 

Less than 1 inch of snow falls in Ukiah and the other 
southern valleys, but the northern mountains may 
receive more than 20 inches per year. Covelo has 
about 7 inches per year, the Willits Howard Forest 
Ranger Station at Ridgewood Summit (elevation 1,925 
feet) averages 14 inches, and Forest Glen, in Trinity 
County, records about 33 inches per year. 

Winds over the survey area generally follow the 
ridgelines from the northwest or southeast. Winds can 
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be expected to reach 40 miles per hour once every 2 
years and 80 miles per hour every 50 years. Local 
topography in the mountains affects both direction and 
speed of the wind. 

In most areas in the survey area the sun shines 
about 50 percent of the time in winter and 80 percent in 
summer and fall. In the redwood belt, on the western 
edge of the area, fog reduces the sunshine to 65 
percent in summer. 


How This Survey Was Made 


This survey was made to provide information about 
the soils and miscellaneous areas in the survey area. 
The information includes a description of the soils and 
miscellaneous areas and their location and a discussion 
of their suitability, limitations, and management for 
specified uses. Soil scientists observed the steepness, 
length, and shape of the slopes; the general pattern of 
drainage; the kinds of crops and native plants; and the 
kinds of bedrock. They dug many holes to study the soil 
profile, which is the sequence of natural layers, or 
horizons, in a soil. The profile extends from the surface 
down into the unconsolidated material in which the soil 
formed. The unconsolidated material is devoid of roots 
and other living organisms and has not been changed 
by other biologic activity. 

The soils and miscellaneous areas in the survey area 
are in an orderly pattern that is related to the geology, 
landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is 
associated with a particular kind or segment of the 
landscape. By observing the soils and miscellaneous 
areas in the survey area and relating their position to 
specific segments of the landscape, a soil scientist 
develops a concept or model of how they were formed. 
Thus, during mapping, this model enables the soil 
scientist to predict with considerable accuracy the kind 
of soil or miscellaneous area at a specific location on 
the landscape. 

Individual soils on the landscape commonly merge 
gradually onto one another as their characteristics 
gradually change. To construct an accurate map, 
however, soil scientists must determine the boundaries 
between the soils. They can observe only a limited 
number of soil profiles. Nevertheless, these 
observations, supplemented by an understanding of the 
soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted color, texture, 


size, and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, reaction, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soi! scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly 
on the kind and character of soil properties and the 
arrangement of horizons within the profile. After the soil 
scientists classified and named the soils in the survey 
area, they compared the individual soils with similar 
soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data 
based on experience and research. 

While the soil survey was in progress, samples of 
some of the soils in the area were collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpreted the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties to determine the expected behavior 
of the soils under different uses. Interpretations for ali of 
the soils were field tested through observation of the 
soils in different uses and under different levels of 
management. Some interpretations were modified to fit 
local conditions, and some new interpretations were 
developed to meet local needs. Data were assembled 
from other sources, such as research information, 
production records, and field experience of specialists. 
For example, data on crop yields under defined levels 
of management were assembled from farm records and 
from field or plot experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate 
and biological activity. Soil conditions are predictable 
over long periods of time, but they are not predictable 
from year to year. For example, soil scientists can state 
with a fairly high degree of probability that a given soil 
will have a high water table within certain depths in 
most years, but they cannot predict that a high water 
table will always be at a specific level in the soil on a 
specific date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


General Soil Map Units 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
Soils, relief, and drainage. Each map unit on the general 
Soil map is a unique natural landscape. Typically, a map 
unit consists of one or more major soils or 
miscellaneous areas and some minor soils or 
miscellaneous areas. It is named for the major soils or 
miscellaneous areas. The soils or miscellaneous areas 
making up one unit can occur in other units but in a 
different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils or miscellaneous areas can be identified 
on the map. Likewise, areas that are not suitable can 
be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one map unit differ from place to place 
in slope, depth, drainage, and other characteristics that 
affect management. 

The general soil map does not join, in all instances, 
with the general soil maps of adjacent survey areas. 
Differences in the maps have resulted from recent 
advances in classification. 

The general soil map units in this survey have been 
grouped into general kinds of landscape for broad 
interpretive purposes. Each of the broad groups and the 
map units in each group are described in the following 
pages. 


Map Unit Descriptions 


Valley soils under crops 

Three map units are in this group. They make up 
about 11 percent of the survey area. 
1. Feliz-Russian 
Very deep, nearly level to moderately sloping, well 
drained loam 

This map unit is on low stream terraces and flood 


plains in valleys. Elevation ranges from about 400 to 
1,500 feet. 

This unit makes up about 3 percent of the survey 
area. 

Feliz soils typically have a loam surface layer 
underlain by a clay loam subsoil. Slope ranges from O 
to 8 percent. 

Russian soils typically have a loam surface layer 
over stratified underlying material of loam and very fine 
sandy loam. Slope ranges from O to 2 percent. 

Of minor extent in this unit are Talmage soils, 
Xerofluvents, and Riverwash. 

Most areas of this unit in Ukiah Valley are used for 
irrigated crops. The area near Covelo is used for hay 
and pasture. Areas of this unit that are protected from 
flooding have few limitations for crops. These areas are 
also suited to use as homesites. 


2. Cole 


Very deep, nearly level and gently sloping, somewhat 
poorly drained clay loam 


This map unit is on alluvial plains and alluvial fans 
and in basins in Hopland, Covelo, and Potter Valleys. In 
many areas, the water table has been lowered by 
artificial drainage. Elevation ranges from about 350 to 
1,500 feet. 

This unit makes up about 3 percent of the survey 
area. 

Cole soils typically have a clay loam surface layer 
underlain by a clay loam, clay, and silty clay loam 
subsoil. Slope ranges from 0 to 5 percent. 

Of minor extent in this unit are Clear Lake, Maxwell, 
and Talmage soils. 

This unit is used mainly for irrigated crops. The area 
near Covelo is used for hay and pasture. The areas 
near Hopland and Potter Valleys are used mostly for 
vineyards and orchards and as homesites. 

This unit is limited for crops mainly by the slow 
permeability of the soils and for buildings mainly by the 
low soil strength. 


3. Pinole-Yokayo-Redvine 


Very deep, nearly level to moderately steep, well drained 
gravelly loam, sandy loam, and sandy clay loam 


This map unit is on terraces of Ukiah, Redwood, 
Willits, and Laytonville Valleys. The soils formed in old 
alluvium derived from sedimentary rock. Elevation 
ranges from about 400 to 1,500 feet. 

This unit makes up about 5 percent of the survey 
area. 

Pinole soils typically have a gravelly loam surface 
layer over a clay loam and sandy clay loam subsoil. 
Slope ranges from O to 30 percent. 

Yokayo soils have a sandy loam surface layer over a 
clay and clay loam subsoil. Slope ranges from 0 to 30 
percent. 

Redvine soils have a sandy clay loam surface layer 
over a clay loam and clay subsoil. Slope ranges from 2 
to 30 percent. 

Of minor extent in this unit are Pinnobie soils, 
Argixerolls, and Haploxeralfs. 

Most areas of this unit in Ukiah and Redwood Valleys 
are used for irrigated crops. Areas in Willits and 
Laytonville Valleys are used for livestock grazing. 
Where slopes are less than 15 percent, this unit is used 
for homesite development. The Redvine and Yokayo 
soils are limited for crops by slow and very slow 
permeability and are limited for homesite development 
by high shrink-swell potential. The Pinole soils have few 
limitations for crops or homesite development. 


Upland soils under grass and oaks 


Three map units are in this group. They make up 
about 37 percent of the survey area. 


4. Yorkville-Yorktree-Squawrock 


Moderately deep to very deep, rolling to very steep, well 
drained and moderately well drained loam and cobbly 
loam 


This map unit is mainly on south-facing slopes and 
ridgetops of uplands. The vegetation is grass and oaks. 
Elevation ranges from about 350 to 3,000 feet. 

This unit makes up about 21 percent of the survey 
area. 

Yorkville soils are very deep and moderately well 
drained, They have a loam surface layer over a clay, 
clay loam, and gravelly clay loam subsoil. Slope ranges 
from 9 to 50 percent. 

Yorktree soils are deep and well drained. They have 
a loam surface layer over a gravelly loam, clay, and 
gravelly clay loam subsoil. Fractured graywacke is 
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below the subsoil. Slope ranges from 15 to 75 percent. 

Squawrock soils are moderately deep and well 
drained. They have a cobbly loam surface layer over an 
extremely cobbly loam and very gravelly loam subsoil. 
Fractured sandstone is below the subsoil. Slope ranges 
from 15 to 75 percent. 

Of minor extent in this unit are Bearwallow, Hellman, 
Hopland, and Witherell soils. 

Areas of this unit are used for livestock grazing, 
recreation, watershed, and wildlife habitat. A few areas 
are used for firewood production. 

Livestock grazing on the Yorkville and Yorktree soils 
is limited by their susceptibility to compaction by 
livestock when wet. The Squawrock soils are limited by 
restricted available water capacity. The main limitations 
for harvesting of firewood are steepness of slope, the 
instability of the soils, and seasonal wetness. 


5. Shortyork-Yorkville-Witherell 


Shallow, moderately deep, and very deep, strongly 
sloping to very steep, moderately well drained to 
somewhat excessively drained loam, gravelly loam, and 
sandy loam 


This map unit is on uplands in the Covelo area, near 
the Mendocino National Forest, and in the Bell Springs 
area. The vegetation is mainly grasses. Elevation 
ranges from about 500 to 4,000 feet. 

This unit makes up about 4 percent of the survey 
area. 

Shortyork soils are moderately deep and well 
drained. They have a gravelly loam surface layer over a 
very gravelly clay loam subsoil that is underlain by 
fractured graywacke and schist. Slope ranges from 9 to 
75 percent. 

Yorkville soils are very deep and moderately well 
drained. They have a loam surface layer underlain by a 
clay, clay loam, and gravelly clay loam subsoil. Slope 
ranges from 9 to 50 percent. 

Witherell soils are shallow and somewhat excessively 
drained. They have a sandy loam surface layer and 
subsoil over fractured sandstone. Slope ranges from 9 
to 75 percent. 

Of minor extent in this unit are Tyson and Yorktree 
soils. 

This unit is used for livestock grazing and as 
watershed and wildlife habitat. 

The Shortyork and Witherell soils are limited for 
production of forage by restricted available water 
capacity. The Yorkville soils are limited by the 
susceptibility to compaction by livestock when moist 
and by the instability of the slopes. 
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6. Hopland-Yorktree-Witherell 


Shallow to deep, rolling to very steep, well drained and 
somewhat excessively drained loam and sandy loam 


This map unit is on uplands near Hopland, Ukiah, 
Covelo, and Potter Valley. Elevation ranges from about 
500 to 3,500 feet. 

This unit makes up about 12 percent of the survey 
area. 

Hopland soils are moderately deep and well drained. 
They have a loam surface layer over a loam and clay 
loam subsoil that is underlain by soft sandstone. Slope 
ranges from 15 to 75 percent. 

Yorktree soils are deep and well drained. They have 
a loam surface layer over a gravelly loam, clay, and 
gravelly clay loam subsoil that is underlain by fractured 
graywacke. Slope ranges from 15 to 75 percent. 

Witherell soils are shallow and somewhat excessively 
drained. They have a sandy loam surface layer and 
subsoil over fractured sandstone. Slope ranges from 9 
to 75 percent. 

Of minor extent in this unit are Cummiskey, 
Squawrock, and Woodin soils. 

This unit is used mainly for firewood production and 
as watershed and recreation areas. The less sloping 
areas are used for homesite development. This unit 
supports sparse stands of plants suitable for use as 
forage. 

Steepness of slope and, in some areas, restricted 
available water capacity are the main limitations of this 
unit. 


Upland soils under brush 


Two map units are in this group. They make up 
about 17 percent of the survey area. 


7. Maymen-Etsel-Snook 


Very shallow and shallow, hilly to very steep, somewhat 
excessively drained sandy loam and gravelly loam 


This map unit is on uplands. Elevation ranges from 
about 1,000 to 4,000 feet. 

This unit makes up about 14 percent of the survey 
area. 

Maymen soils are shallow. They have a sandy loam 
surface layer and subsoil over hard, fractured 
sandstone. Slope ranges from 15 to 75 percent. 

Etsel soils are very shallow. They have a gravelly 
loam and very gravelly loam surface layer over 
fractured sandstone. Slope ranges from 15 to 75 
percent. 


Snook soils are very shallow. They have a gravelly 
loam surface layer over fractured sandstone. Slope 
ranges from 30 to 75 percent. 

Of minor extent in this unit are Mayacama, Neuns, 
and Woodin soils and Rock outcrop. 

This unit is used mainly as watershed and wildlife 
habitat. 

Restricted soil depth and restricted available water 
capacity are the main limitations of this unit. 


8. Dingman-Beaughton-Henneke 


Shallow and moderately deep, gently rolling to very 
steep, well drained gravelly loam and cobbly clay loam 


This map unit is on uplands throughout the survey 
area. Elevation ranges from 500 to 3,800 feet. 

This unit makes up about 3 percent of the survey 
area. 

Dingman soils are moderately deep. They have a 
cobbly clay loam surface layer over a cobbly clay loam 
and gravelly clay subsoil that is underlain by weathered 
serpentine and peridotite. Slope ranges from 5 to 50 
percent. 

Beaughton soils are shallow. They have a gravelly 
loam surface layer over a gravelly clay and very 
gravelly clay subsoil that is underlain by fractured 
serpentine. Slope ranges from 5 to 50 percent. 

Henneke soils are shallow. They have a gravelly 
loam surface layer over a very gravelly clay loam 
subsoil that is underlain by serpentine. Slope ranges 
from 15 to 75 percent. 

Of minor extent in this unit are Maxwell, Maymen, 
Montara, and Yorkville soils. 

This unit is used mainly as watershed, wildlife 
habitat, and recreation areas. 

Restricted soil depth, restricted available water 
capacity, and low soil fertility because of the low ratio of 
calcium to magnesium are the main limitations of this 
unit. 


Upland soils under forest 


Six map units are in this group. They make up about 
32 percent of the survey area. 


9. Hopland-Sanhedrin-Kekawaka 


Moderately deep to very deep, undulating to very steep, 
well drained loam and gravelly loam 


This map unit is on uplands near Potter Valley and 


west of Ukiah. Elevation ranges from about 500 to 
3,500 feet. 
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This unit makes up about 7 percent of the survey 
area. 

Hopland soils are moderately deep. They have a 
loam surface layer over a loam and clay loam subsoil 
that is underlain by soft sandstone. Slope ranges from 
15 to 75 percent. 

Sanhedrin soils are deep. They have a gravelly loam 
surface layer over a gravelly loam and gravelly clay 
loam subsoil that is underlain by interbedded sandstone 
and siltstone. Slope ranges from 2 to 75 percent. 

Kekawaka soils are very deep. They have a loam 
surface layer over a clay loam and clay subsoil. Slope 
ranges from 2 to 75 percent. 

Of minor extent in this unit are deep Updegraff and 
Wohly soils. 

This unit is used for firewood production, as 
watershed, as recreation areas, and for some timber 
production. 

Steepness of slope, seasonal wetness, and the 
hazard of erosion are the main limitations of this unit. 


10. Neuns-Bluenose-Tyson 


Moderately deep and very deep, gently rolling to very 
steep, well drained very gravelly sandy loam and very 
gravelly loam 


This map unit is on uplands along the Mendocino- 
Trinity County line and northeast of Potter Valley. 
Elevation ranges from about 2,500 to 5,922 feet. 

This unit makes up about 6 percent of the survey 
area. 

The Neuns soils are moderately deep. They have a 
very gravelly loam surface layer over a very gravelly 
sandy loam subsoil that is underlain by fractured 
sandstone. Slope ranges from 8 to 75 percent. 

The Bluenose soils are very deep. They have a very 
gravelly sandy loam surface layer over a very gravelly 
sandy clay loam and very gravelly sandy loam subsoil. 
Slope ranges from 8 to 75 percent. 

The Tyson soils are moderately deep. They have a 
very gravelly loam surface layer over a gravelly loam 
and very gravelly loam subsoil that is underlain by 
fractured shale. Slope ranges from 30 to 75 percent. 

Of minor extent in this unit are Gudgrey and 
Updegraff soils. 

Most areas of this unit are used for timber production 
and as watershed and wildlife habitat. Small areas are 
used for firewood production. 

The main limitations for harvesting timber and 
firewood are steepness of slope, seasonal wetness, and 
the hazard of erosion. 
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11. Sanhedrin-Speaker-Kekawaka 


Moderately deep to very deep, undulating to very steep, 
well drained loam and gravelly loam 


This map unit is on uplands, mostly north of Willits. 
Elevation ranges from about 1,000 to 4,200 feet. 

This unit makes up about 6 percent of the survey 
area. 

Sanhedrin soils are deep. They have a gravelly loam 
surface layer over a gravelly loam and gravelly clay 
loam subsoil that is underlain by interbedded sandstone 
and siltstone. Slope ranges from 2 to 75 percent. 

Speaker soils are moderately deep. They have a 
gravelly loam surface layer over a clay loam subsoil 
that is underlain by fractured sandstone. Slope ranges 
from 2 to 75 percent. 

Kekawaka soils are very deep. They have a loam 
surface layer over a clay loam and clay subsoil. Slope 
ranges from 2 to 75 percent. 

Of minor extent in this unit are Asabean, Nashmead, 
Neuns, Updegraff, Woodin, and Yorktree soils. 

This unit is used for timber production, as watershed, 
as wildlife habitat, and for some firewood production. 

Steepness of slope, seasonal wetness, and the 
hazard of erosion are the main limitations of this unit. 


12. Casabonne-Wohly-Pardaloe 


Moderately deep and deep, rolling ta very steep, well 
drained loam and gravelly loam 


This map unit is on uplands south of Yorkville and 
around Willits and Longvale. Elevation is about 500 to 
3,000 feet. 

This unit makes up about 6 percent of the survey 
area. 

The Casabonne soils are deep. Typically, they have 
a loam surface layer underlain by a clay loam and 
gravelly clay loam subsoil. The substratum is gravelly 
clay loam over soft sandstone. Slope ranges from 9 to 
75 percent. 

The Wohly soils are moderately deep. They have a 
loam surface layer over a gravelly clay loam subsoil 
that is underlain by fractured sandstone. Slope ranges 
from 9 to 75 percent. 

The Pardaloe soils are deep. They have a gravelly 
loam surface layer over a very gravelly sandy loam and 
very gravelly loam subsoil that is underlain by fractured 
siltstone. Slope ranges from 30 to 75 percent. 

Of minor extent in this unit are Bearwallow, Etsel, 
Hellman, Maymen, and Snook soils. 

This unit is used for timber production and as 
watershed and wildlife habitat. 
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Steepness of slope, seasonal wetness, and the 
hazard of erosion are the main limitations of this unit. 


13. Pardaloe-Wohly-Holohan 


Moderately deep to very deep, rolling to very steep, well 
drained loam, gravelly loam, and very gravelly sandy 
loam 


This map unit is on uplands north of Laytonville. 
Elevation is about 500 to 4,000 feet. 

This unit makes up about 6 percent of the survey 
area. 

The Pardaloe soils are deep. They have a gravelly 
loam surface layer over a very gravelly sandy loam and 
very gravelly loam subsoil that is underlain by fractured 
siltstone. Slope ranges from 30 to 75 percent. 

The Wohly soils are moderately deep. They have a 
loam surface layer over a gravelly clay loam subsoil 
that is underlain by fractured sandstone. Slope ranges 
from 9 to 75 percent. 

The Holohan soils are very deep. They have a very 
gravelly sandy loam surface layer over a very cobbly 
loam and very gravelly sandy loam subsoil. The 
substratum is extremely gravelly loamy sand and is 
underlain by fractured sandstone. Slope ranges from 9 
to 75 percent. 

Of minor extent in this unit are Casabonne, 
Hollowtree, Kekawaka, and Woodin soils. 

This unit is used for timber production and as 
watershed and wildlife habitat. Small areas are used for 
firewood production. 

Steepness of slope, seasonal wetness, and the 
hazard of erosion are the main limitations of this unit. 


14. Asabean-Sanhedrin-Speaker 


Moderately deep to very deep, hilly to very steep, well 
drained gravelly loam 


This map unit is on uplands north of the North Fork 
of the Eel River, in the southwestern part of Trinity 
County, and north of Willits. Elevation ranges from 
about 2,500 to 4,200 feet. 

This unit makes up about 1 percent of the survey 
area. 

The Asabean soils are very deep. They have a 
gravelly loam surface layer over a very gravelly loam, 
very gravelly sandy clay loam, and very gravelly sandy 
loam subsoil. Slope ranges from 15 to 75 percent. 


The Sanhedrin soils are deep. They have a gravelly 
loam surface layer over a gravelly loam and gravelly 
clay loam subsoil that is underlain by interbedded 
sandstone and siltstone. Slope ranges from 15 to 75 
percent. 

The Speaker soils are moderately deep. They have a 
gravelly loam surface layer over a clay loam subsoil 
that is underlain by fractured sandstone. Slope ranges 
from 30 to 75 percent. 

Of minor extent in this unit are Etsel, Maymen, 
Squawrock, Witherell, Woodin, and Yorkville soils. 

This unit is used for timber production, as watershed 
and wildlife habitat, and for some firewood production. 

Steepness of slope, seasonal wetness, and the 
hazard of erosion are the main limitations of this unit. 


Upland soils under forest influenced by coastal fog 


One map unit is in this group. It makes up about 3 
percent of the survey area. 


15. Ornbaun-Zeni-Yellowhound 


Moderately deep and deep, rolling to very steep, well 
drained loam and very gravelly loam 


This map unit is on uplands along the western 
boundary of the survey area. It is influenced by coastal 
fog, which produces a climate that supports redwoods. 
Elevation ranges from about 500 to 2,500 feet. 

This unit makes up about 3 percent of the survey 
area. 

The Ornbaun soils are deep. They have a loam 
surface layer over a gravelly clay loam subsoil that is 
underlain by sandstone. Slope ranges from 9 to 75 
percent. 

The Zeni soils are moderately deep. They have a 
loam surface layer over a clay loam subsoil that is 
underlain by soft sandstone. Slope ranges from 9 to 75 
percent. 

The Yellowhound soils are deep. They have a very 
gravelly loam surface layer and subsoil. The substratum 
is extremely gravelly sandy clay foam and is underlain 
by strongly weathered conglomerate. Slope ranges from 
30 to 75 percent. 

Of minor extent in this unit are Frenchman, 
Gschwend, and Kibesillah soils. 

This unit is used for timber production and as 
watershed and wildlife habitat. 

Steepness of slope is the main limitation of this unit. 


Detailed Soil Map Units 
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The map units delineated on the detailed maps at the 
back of this survey represent the soils or miscellaneous 
areas in the survey area. The map unit descriptions in 
this section, along with the maps, can be used to 
determine the suitability and potential of a unit for 
specific uses. They also can be used to plan the 
management needed for those uses. More information 
on each map unit is given under "Use and Management 
of the Soils." 

A map unit delineation on a map represents an area 
dominated by one or more major kinds of soil or 
miscellaneous areas. A map unit is identified and 
named according to the taxonomic classification of the 
dominant soils or miscellaneous areas. Within a 
taxonomic class there are precisely defined limits for 
the properties of the soils. On the landscape, however, 
the soils and miscellaneous areas are natural 
phenomena, and they have the characteristic variability 
of all natural phenomena. Thus, the range of some 
Observed properties may extend beyond the limits 
defined for a taxonomic class. Areas of soils of a single 
taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. 
Consequently, every map unit is made up of the soils or 
miscellaneous areas for which it is named and some 
"included" areas that belong to other taxonomic 
classes. 

Most included soils have properties similar to those 
of the dominant soil or soils in the map unit, and thus 
they do not affect use and management. These are 
called noncontrasting, or similar, inclusions. They may 
or may not be mentioned in the map unit description. 
Other included soils and miscellaneous areas, however, 
have properties and behavior divergent enough to affect 
use or to require different management. These are 
called contrasting, or dissimilar, inclusions. They 
generally are in small areas and could not be mapped 
Separately because of the scale used. Some small 
areas of strongly contrasting soils or miscellaneous 
areas are identified by a special symbol on the maps. 
The included areas of contrasting soils or miscellaneous 
areas are mentioned in the map unit descriptions. A few 


included areas may not have been observed, and 
consequently they are not mentioned in the 
descriptions, especially where the pattern was so 
complex that it was impractical to make enough 
observations to identify all the soils and miscellaneous 
areas on the landscape. 

The presence of included areas in a map unit in no 
way diminishes the usefulness or accuracy of the data. 
The objective of mapping is not to delineate pure 
taxonomic classes but rather to separate the landscape 
into segments that have similar use and management 
requirements. The delineation of such landscape 
segments on the map provides sufficient information for 
the development of resource plans, but if intensive use 
of small areas is planned, onsite investigation to 
precisely define and locate the soils and miscellaneous 
areas is needed. 

An identifying symbol precedes the map unit name in 
the map unit descriptions. Each description includes 
general facts about the unit and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying layers, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying layers. They also can differ in 
Slope, stoniness, wetness, degree of erosion, and other 
characteristics that affect their use. On the basis of 
such differences, a soil series is divided into soil 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Cole loam, drained, 2 to 5 
percent slopes, is one of several phases in the Cole 
series. 

Some map units are made up of two or more major 
soils or miscellaneous areas. These map units are 
complexes or associations. 

A complex consists of two or more soils or 
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miscellaneous areas in such an intricate pattern or in 
such small areas that they cannot be shown separately 
on the maps. The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all areas. 
Yokayo-Pinole-Pinnobie complex, 0 to 15 percent 
slopes, is an example. 

An association is made up of two or more 
geographically associated soils or miscellaneous areas 
that are shown as one unit on the maps. Because of 
present or anticipated uses of the map units in the 
survey area, it was not considered practical or 
necessary to map the soils or miscellaneous areas 
separately. The pattern and relative proportion of the 
soils or miscellaneous areas are somewhat similar. 
Etsel-Rock outcrop-Neuns association, 30 to 75 percent 
slopes. is an example. 

This survey includes miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Rock outcrop is an example. 

This survey was mapped at two levels of detail. At 
the most detailed level, map units are narrowly defined. 
This means that map unit boundaries were plotted and 
verified at closely spaced intervals. At the less detailed 
level, map units are broadly defined. Boundaries were 
plotted and verified at wider intervals. The broadly 
defined units are indicated by an asterisk in the map 
legend. The detail of mapping was selected to meet the 
anticipated long-term use of the survey, and the map 
units were designed to meet the needs for that use. 

Table 3 gives the acreage and proportionate extent 
of each map unit. Other tables (see "Summary of 
Tables’) give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils 
or miscellaneous areas. 


Map Unit Descriptions 


101—Asabean-Sanhedrin gravelly loams, 15 to 30 
percent slopes. This map unit is on ridgetops and side 
slopes of hills and mountains. The native vegetation is 
mainly conifers and scattered oaks. Elevation is 2,500 
to 4,200 feet. The average annual precipitation is 50 to 
65 inches, the average annual air temperature is 48 to 
54 degrees F, and the average frost-free period is 125 
to 175 days. There is occasional snowfall at elevations 
of more than 3,000 feet. 

This unit is 50 percent Asabean gravelly loam and 35 
percent Sanhedrin gravelly loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Bluenose, 
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Neuns, Speaker, and Updegraff soils. Also included are 
areas of Asabean and Sanhedrin soils that have slopes 
of less than 15 percent, small areas of soils in Trinity 
County that have base saturation of less than 35 
percent in the subsoil, and small areas of poorly 
drained soils. Included areas make up about 15 percent 
of the total acreage. 

The Asabean soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
metasedimentary rock, or chert. Typically, the surface is 
covered with a mat of decomposed and undecomposed 
leaves, needles, and twigs about 2 inches thick. The 
surface layer is brown gravelly loam about 9 inches 
thick. The upper 28 inches of the subsoil is reddish 
yellow very gravelly loam over very gravelly sandy clay 
loam, and the lower 27 inches is very pale brown very 
gravelly sandy loam. In some areas the subsoil is 
cobbly. 

Permeability of the Asabean soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of erosion is moderate. 

The Sanhedrin soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of twigs, needles, and decomposed litter about 2 
inches thick. The surface layer is brown gravelly loam 
about 13 inches thick. The upper 10 inches of the 
subsoil is yellowish brown gravelly loam, and the lower 
20 inches is yellowish brown gravelly clay loam. 
Interbedded hard sandstone and siltstone are at a depth 
of 43 inches. Depth to bedrock ranges from 40 to 60 
inches. In some areas the surface layer is loam. 

Permeability of the Sanhedrin soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 40 to 60 inches. Runoff is rapid, and the 
hazard of erosion is moderate. 

This unit is used for timber production and as wildlife 
habitat. 

Douglas fir, ponderosa pine, California black oak, 
and Pacific madrone are the main tree species on this 
unit. On the basis of a 100-year site curve, the mean 
site index for Douglas fir is 122 on the Asabean soil and 
125 on the Sanhedrin soil. On the basis of a 100-year 
site curve, the mean site index for ponderosa pine is 
129 on the Asabean soil and 121 on the Sanhedrin soil. 
The potential annual production from a fully stocked 
stand of ponderosa pine is 685 board feet per acre on 
the Asabean soil and 585 board feet on the Sanhedrin 
soil. Among the trees of limited extent are sugar pine, 
Oregon white oak, canyon live oak, and white fir. 

The main limitation for the harvesting of timber is 
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seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts and can 
damage the roots of trees. Unsurfaced roads and skid 
trails on the Sanhedrin soil are slippery when wet, and 
they may be impassable during rainy periods. Roads on 
the Sanhedrin soil are dusty when dry. Surface 
treatment may be desirable during periods of heavy 
use. Rock for construction of roads is not readily 
available in areas of this unit. Establishing plant cover 
on steep cuts and fills reduces erosion. 

Plant competition is a concern in the production of 
timber on this unit. When openings are made in the 
canopy, invading brushy plants can delay the 
establishment of seedlings. Reforestation can be 
accomplished by planting ponderosa pine or Douglas fir 
seedlings. If seed trees are present, natural 
reforestation of cutover areas by conifers occurs 
infrequently. 

Among the common forest understory plants are 
poison oak, reed fescue, gooseberry, and bedstraw. 

This map unit is in capability unit IVe-1 (5), 
nonirrigated. 


102—Asabean-Sanhedrin-Speaker gravelly loams, 
30 to 50 percent slopes. This map unit is on side 
slopes of hills and mountains. The native vegetation is 
mainly conifers and scattered oaks. Elevation is 2,500 
to 4,200 feet. The average annual precipitation is 50 to 
65 inches, the average annual air temperature is 48 to 
54 degrees F, and the average frost-free period is 125 
to 175 days. There is occasional snowfall at elevations 
of more than 3,000 feet. 

This unit is 45 percent Asabean gravelly loam, 25 
percent Sanhedrin gravelly loam, and 15 percent 
Speaker gravelly loam. The components of this unit are 
so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Bluenose, 
Casabonne, Neuns, and Wohly soils. Also included are 
small areas of soils that have slopes of less than 30 
percent or more than 50 percent and are in 
drainageways and small areas of soils in Trinity County 
that have base saturation of less than 35 percent in the 
subsoil. Included areas make up about 15 percent of 
the total acreage. 

The Asabean soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
metasedimentary rock, or chert. Typically, the surface is 
covered with a mat of decomposed and undecomposed 
leaves, needles, and twigs about 2 inches thick. The 
surface layer is brown gravelly loam about 9 inches 
thick. The upper 28 inches of the subsoil is reddish 


yellow very gravelly loam over very gravelly sandy clay 
loam, and the lower 27 inches is very pale brown very 
gravelly sandy loam. In some areas the subsoil is 
cobbly. 

Permeability of the Asabean soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of erosion is moderate to high. 

The Sanhedrin soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of twigs, needles, and decomposed litter about 2 
inches thick. The surface layer is brown gravelly loam 
about 13 inches thick. The upper 10 inches of the 
subsoil is yellowish brown gravelly loam, and the lower 
20 inches is yellowish brown gravelly clay loam. 
Interbedded hard sandstone and siltstone are at a depth 
of 43 inches. Depth to bedrock ranges from 40 to 60 
inches. In some areas the surface layer is loam. 

Permeability of the Sanhedrin soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 40 to 60 inches. Runoff is rapid, and the 
hazard of erosion is moderate to high. 

The Speaker soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone, shale, or siltstone. Typically, the surface is 
covered with a mat of needles, bark, twigs, and 
decomposed litter about 1 inch thick. The surface layer 
is variegated brown and dark grayish brown gravelly 
loam about 6 inches thick. The subsoil is reddish yellow 
clay loam about 18 inches thick. Fractured sandstone is 
at a depth of 24 inches. Depth to bedrock ranges from 
20 to 40 inches. In some areas the surface layer is 
loam. 

Permeability of the Speaker soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is high. 

This unit is used for timber production and as 
watershed and wildlife habitat. 

Douglas fir, ponderosa pine, California black oak, 
and Pacific madrone are the main tree species on this 
unit. On the basis of a 100-year site curve, the mean 
site index for Douglas fir is 122 on the Asabean soil, 
125 on the Sanhedrin soil, and 107 on the Speaker soil. 
On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is 129 on the Asabean soil, 
121 on the Sanhedrin soil, and 106 on the Speaker soil. 
The potential annual production from a fully stocked 
stand of ponderosa pine is 685 board feet per acre on 
the Asabean soil, 585 board feet on the Sanhedrin soil, 
and 425 board feet on the Speaker soil. Among the 
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trees of limited extent are sugar pine, Oregon white 
oak, canyon live oak, and white fir. 

The main limitations for the harvesting of timber are 
the steepness of slope, hazard of erosion, and seasonal 
wetness. Unless adequate plant cover or water bars are 
provided, steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying. Use of wheeled and 
tracked equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Disturbance of the protective layer of duff can be 
reduced by the careful use of wheeled and tracked 
equipment or cable yarding systems. Unsurfaced roads 
and skid trails are slippery when wet, and they may be 
impassable during rainy periods. Roads on this unit are 
dusty when dry. Surface treatment may be desirable 
during periods of heavy use. Rock for construction of 
roads is not readily available in areas of this unit. 
Establishing plant cover on steep cuts and fills reduces 
erosion. 

Plant competition is a concern in the production of 
timber on this unit. When openings are made in the 
canopy, invading brushy plants can delay the 
establishment of seedlings. Reforestation can be 
accomplished by planting ponderosa pine or Douglas fir 
seedlings. If seed trees are present, natural 
reforestation of cutover areas by conifers occurs 
infrequently. 

Among the common forest understory plants are 
poison oak, reed fescue, gooseberry, and bedstraw. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


103—Asabean-Speaker-Neuns complex, 50 to 75 
percent slopes. This map unit is on side slopes of hills 


and mountains. The native vegetation is mainly conifers 


and scattered oaks. Elevation is 2,500 to 4,200 feet. 
The average annual precipitation is 50 to 65 inches, the 
average annual air temperature is 48 to 54 degrees F, 
and the average frost-free period is 125 to 175 days. 
There is occasional snowfall at elevations of more than 
3,000 feet. 

This unit is 40 percent Asabean gravelly loam, 20 
percent Speaker gravelly loam, and 20 percent Neuns 
very gravelly loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Bluenose, 
Maymen, Sanhedrin, Updegraff, Woodin, and Yorktree 
soils and Rock outcrop. Also included are small areas 
of soils in Trinity County that have less than 35 percent 
base saturation in the subsoil and soils that are similar 
to the Neuns soil but are less than 20 inches deep to 
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bedrock. Included areas make up about 20 percent of 
the total acreage. 

The Asabean soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
metasedimentary rock, or chert. Typically, the surface is 
covered with a mat of decomposed and undecomposed 
leaves, needles, and twigs about 2 inches thick. The 
surface layer is brown gravelly loam about 9 inches 
thick. The upper 28 inches of the subsoil is reddish 
yellow very gravelly loam over very gravelly sandy clay 
loam, and the lower 27 inches is very pale brown very 
gravelly sandy loam. In some areas the subsoil is 
cobbly. 

Permeability of the Asabean soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is very rapid, and 
the hazard of erosion is high. 

The Speaker soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone, shale, or siltstone. Typically, the surface is 
covered with a mat of needles, bark, twigs, and 
decomposed litter about 1 inch thick. The surface layer 
is variegated brown and dark grayish brown gravelly 
loam about 6 inches thick. The subsoil is reddish yellow 
clay loam about 18 inches thick. Fractured sandstone is 
at a depth of 24 inches. Depth to bedrock ranges from 
20 to 40 inches. 

Permeability of the Speaker soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 

The Neuns soil is moderately deep and well drained. 
It formed in material derived dominantly from schist, 
shale, or sandstone. Typically, the surface layer is 
grayish brown very gravelly loam about 5 inches thick. 
The subsoil is light yellowish brown over very pale 
brown gravelly sandy loam about 24 inches thick. Hard, 
fractured sandstone is at a depth of 29 inches. Depth to 
bedrock ranges from 20 to 40 inches. In some areas 
the surface layer is graveily loam. 

Permeability of the Neuns soil is moderate. Available 
water capacity is very low. Effective rooting depth is 20 
to 40 inches. Runoff is very rapid, and the hazard of 
erosion is very high. 

This unit is used for timber production and as 
watershed and wildlife habitat. 

Douglas fir, ponderosa pine, and California black oak 
are the main tree species on this unit. On the basis of a 
100-year site curve, the mean site index for Douglas fir 
is 122 on the Asabean soil, 107 on the Speaker soil, 
and 113 on the Neuns soil. On the basis of a 100-year 
site curve, the mean site index for ponderosa pine is 
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129 on the Asabean soil, 106 on the Speaker soil, and 
106 on the Neuns soil. The potential annua! production 
from a fully stocked stand of ponderosa pine is 685 
board feet per acre on the Asabean soil, 425 board feet 
on the Speaker soil, and 425 board feet on the Neuns 
soil. Among the trees of limited extent are sugar pine, 
Pacific madrone, and tanoak. 

The main limitations for the harvesting of timber are 
the steepness of slope, hazard of erosion, and seasonal 
wetness. Steepness of slope limits the use of wheeled 
and tracked equipment in skidding. Cable yarding 
systems generally disturb the soit less. Unless adequate 
plant cover or water bars are provided, steep yarding 
paths, skid trails, and firebreaks are subject to rilling 
and gullying. Harvesting systems that lift logs entirely 
off the ground reduce the disturbance of the protective 
layer of duff. Unsurfaced roads and skid trails on the 
Speaker soil are slippery when wet, and they may be 
impassable during rainy periods. Rock for construction 
of roads is available in areas of this unit. Rocks and 
loose soil material may slide onto roads on the Asabean 
and Neuns soils, increasing the need for road 
maintenance. Establishing plant cover on steep cuts 
and fills reduces erosion on the Speaker soil. 
Revegetation of exposed subsoil material is difficult on 
the Neuns soil because of the large amount of coarse 
fragments in the subsoil. 

Plant competition is a concern in the production of 
timber on this unit. When openings are made in the 
canopy, invading brushy plants can delay the 
establishment of seedlings. The high soil temperature 
and limited soil moisture during the growing season 
cause mortality of seedlings, especially on south- and 
southwest-facing slopes of the Asabean and Neuns 
soils. Reforestation should be carefully managed to 
reduce competition from undesirable plants and to 
provide partial shade for seedlings. Reforestation can 
be accomplished by planting Douglas fir or ponderosa 
pine seedlings. If seed trees are present, natural 
reforestation of cutover areas by conifers occurs 
infrequently. Loose material on the surface may move 
down the slope and reduce seedling survival in the 
steeper areas of the Neuns soil. 

Among the common forest understory plants are 
bedstraw, perennial fescue, brackenfern, and princes 
pine. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


104—Bearwallow-Hellman loams, 15 to 30 percent 
Slopes. This map unit is on rolling, unstable side slopes 
of hills and mountains. The native vegetation is mainly 
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annual grasses and forbs. Elevation is 500 to 3,000 
feet. The average annual precipitation is 35 to 55 
inches, the average annual air temperature is 53 to 59 
degrees F, and the average frost-free period is 150 to 
250 days. 

This unit is 40 percent Bearwallow loam and 30 
percent Hellman loam. The Bearwallow soil is on plane 
to convex slopes, and the Hellman soil is on concave 
slopes and in drainageways. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Cummiskey, 
Hopland, Maymen, Squawrock, Witherell, Yorktree, and 
Yorkville soils. Also included are small areas of 
Bearwallow and Hellman soils that have slopes of less 
than 15 percent or more than 30 percent. Included 
areas make up about 30 percent of the total acreage. 

The Bearwallow soil is moderately deep and well 
drained. It formed in material weathered from soft 
sandstone or shale. Typically, the surface layer is 
reddish yellow loam about 8 inches thick. The subsoil is 
reddish yellow loam about 27 inches thick over 
fractured, soft sandstone. Depth to soft sandstone 
ranges from 20 to 40 inches. 

Permeability of the Bearwallow soil is moderately 
slow. Available water capacity is low to moderate. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of erosion is moderate. 

The Hellman soil is very deep and well drained. It 
formed in material weathered from sandstone or shale. 
Typically, the surface layer is brown and strong brown 
loam about 14 inches thick. The upper 37 inches of the 
subsoil is brown, strong brown, reddish yellow, and 
yellowish red gravelly clay loam, and the lower 21 
inches is reddish yellow and strong brown clay. 
Sandstone is at a depth of 72 inches. 

Permeability of the Hellman soil is slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of 
erosion is moderate. 

This unit is used mainly for livestock grazing and as 
recreation areas, watershed, and wildlife habitat. It is 
also used for homesite development. 

This unit has few limitations for the production of 
forage. The unit responds well to fertilizer, to rangeland 
seeding, and to proper grazing use. The characteristic 
plant community on this unit is mainly wild oat, soft 
chess, and filaree. 

This unit is poorly suited to homesite development. It 
is susceptible to slumping, and disturbing the soil 
increases the risk. If this unit is used for septic tank 
absorption fields, the limitation of restricted permeability 
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can be overcome by increasing the size of the 
absorption field and using low volume flush toilets. 
Buildings and roads should be designed to offset the 
effects of shrinking and swelling. 

This map unit is in capability unit IVe-1 (15), 
nonirrigated. 


105—Bearwallow-Hellman-Witherell complex, 30 to 
50 percent slopes. This map unit is on unstable side 
slopes of hills and mountains. The native vegetation is 
mainly annual grasses and forbs. Elevation is 500 to 
3,000 feet. The average annual precipitation is 35 to 55 
inches, the average annual air temperature is 53 to 59 
degrees F, and the average frost-free period is 150 to 
250 days. 

This unit is 35 percent Bearwallow loam, 25 percent 
Hellman loam, and 15 percent Witherell sandy loam. 
The Bearwallow soil is on convex slopes, the Hellman 
soil is on concave slopes, and the Witherell soil is on 
convex slopes and spur ridges. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Cummiskey, 
Hopland, Maymen, Squawrock, Yorktree, and Yorkville 
soils and Rock outcrop. Also included are small areas 
of Bearwallow, Hellman, and Witherell soils that have 
slopes of more than 50 percent or less than 30 percent. 
Included areas make up about 25 percent of the total 
acreage. 

The Bearwallow soil is moderately deep and well 
drained. It formed in material weathered from soft 
sandstone or shale. Typically, the surface layer is 
reddish yellow loam about 8 inches thick. The subsoil is 
reddish yellow loam about 27 inches thick over 
fractured, soft sandstone. Depth to soft sandstone 
ranges from 20 to 40 inches. 

Permeability of the Bearwallow soil is moderately 
slow. Available water capacity is low to moderate. 
Effective rooting depth is 20 to 40 inches. Runoff is 
rapid, and the hazard of erosion is high. 

The Hellman soil is very deep and well drained. It 
formed in material weathered from sandstone or shale. 
Typically, the surface layer is brown and strong brown 
loam about 14 inches thick. The upper 37 inches of the 
subsoil is brown, strong brown, reddish yellow, and 
yellowish red gravelly clay loam, and the lower 21 
inches is reddish yellow and strong brown clay. 
Sandstone is at a depth of 72 inches. 

Permeability of the Hellman soil is slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of 
erosion is high. 


Soil Survey 


The Witherell soil is shallow and somewhat 
excessively drained. It formed in material weathered 
from sandstone. Typically, the surface layer is brown 
sandy loam about 2 inches thick over yellowish brown 
sandy loam 5 inches thick. The subsoil is reddish yellow 
sandy loam 5 inches thick. Fractured sandstone is at a 
depth of 12 inches. Depth to sandstone ranges from 10 
to 20 inches. 

Permeability of the Witherell soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is high. 

This unit is used for livestock grazing and as 
recreation areas, watershed, and wildlife nabitat (fig. 2). 

The production of forage on this unit is limited by the 
very low available water capacity and shallow rooting 
depth of the Witherell soil. The Bearwallow and Hellman 
soils respond well to fertilizer, to rangeland seeding, 
and to proper grazing use. The main limitation for 
seeding on these soils is steepness of slope. Seeding 
and fertilization should be done by aerial application. 
Rangeland seeding generally is not practica! on the 
Witherell soil. 

Slope limits access by livestock and results in 
overgrazing of the less sloping areas. Fencing and 
properly locating salt and livestock watering facilities 
promote a more uniform distribution of livestock grazing. 
Livestock grazing should be managed to protect the unit 
from erosion. Loss of the surface layer resuits in a 
severe decrease in productivity and in the potential of 
the unit to produce forage. The characteristic plant 
community on this unit is mainly wild oat, soft chess, 
and filaree. 

This map unit is in capability subclass Vle (15), 
nonirrigated. 


106—Bluenose-Neuns-Gudgrey complex, 8 to 30 
percent slopes. This map unit is on mountains. The 
native vegetation is mainly coniferous forest and 
scattered oaks. Elevation is 2,500 to 5,000 feet. The 
average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 47 to 54 degrees F, 
and the average frost-free period is 125 to 175 days. 
There is occasional snowfall at elevations of more than 
3,000 feet. 

This unit is 40 percent Bluenose very gravelly sandy 
loam, 25 percent Neuns very gravelly loam, and 15 
percent Gudgrey gravelly sandy clay loam. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Cummiskey, 
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Figure 2.—An area of Bearwallow-Hellman-Witherell complex, 30 to 50 percent slopes, used for range. 


Etsel, and Tyson soils. Also included are areas of soils 
that are similar to the Gudgrey soil but have a very 
gravelly subsoil and soils in areas where the average 
annual air temperature is less than 47 degrees. 
Included areas make up about 20 percent of the total 
acreage. 

The Bluenose soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
schist, or shale. Typically, the surface layer is dark 
grayish brown and dark brown very gravelly sandy loam 
about 15 inches thick. The subsoil is brown very 
gravelly sandy clay loam about 21 inches thick. The 
substratum to a depth of 62 inches is yellowish brown 
very gravelly sandy loam. in some areas the subsoil is 
very gravelly or gravelly clay loam. 

Permeability of the Bluenose soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 60 inches or more. Runoff is medium to rapid, and 
the hazard of erosion is moderate. 

The Neuns soil is moderately deep and well drained. 
It formed in material derived dominantly from 
sandstone, schist, or shale. Typically, the surface layer 


is grayish brown very gravelly loam about 5 inches 
thick. The subsoil is light yellowish brown and very pale 
brown very gravelly sandy loam about 24 inches thick. 
Hard, fractured sandstone is at a depth of 29 inches. 
Depth to bedrock ranges from 20 to 40 inches. In some 
areas the surface layer is gravelly loam. 

Permeability of the Neuns soil is moderate. Available 
water capacity is very low. Effective rooting depth is 20 
to 40 inches. Runoff is rapid, and the hazard of erosion 
is moderate. 

The Gudgrey soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
schist, or shale. Typically, the surface is covered with a 
mat of decomposing pine needles, bark, and twigs 
about 1.5 inches thick. The surface layer is gray 
gravelly sandy clay loam about 28 inches thick. The 
upper 11 inches of the subsoil is light brownish gray 
gravelly clay loam, and the lower 19 inches is 
variegated light gray and yellowish brown gravelly clay 
loam. The substratum to a depth of 70 inches is gray 
gravelly sandy clay loam. 

Permeability of the Gudgrey soil is moderate. 
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Available water capacity is moderate to high. Effective 
rooting depth is 60 inches or more. Runoff is medium to 
rapid, and the hazard of erosion is moderate. 

This unit is used for timber production and as wildlife 
habitat. 

Douglas fir, ponderosa pine, and California black oak 
are the main tree species on this unit. On the basis of a 
100-year site curve, the mean site index for Douglas fir 
is 129 on the Bluenose soil, 113 on the Neuns soil, and 
131 on the Gudgrey soil. On the basis of a 100-year 
site curve, the mean site index for ponderosa pine is 
120 on the Bluenose soil, 106 on the Neuns soil, and 
144 on the Gudgrey soil. The potential annual 
production from a fully stocked stand of ponderosa pine 
is 570 board feet per acre on the Bluenose soil, 425 
board feet on the Neuns soil, and 905 board feet on the 
Gudgrey soil. Among the trees of limited extent are 
sugar pine, white fir, bigleaf maple, and Pacific 
madrone. 

The main limitation for the harvesting of timber is 
seasonal wetness. Unsurfaced roads and skid trails on 
the Gudgrey soil are slippery when wet, and they may 
be impassable during rainy periods. Rock for 
construction of roads is available in areas of this unit. 
Roads on the Gudgrey soil are dusty when dry. Surface 
treatment may be desirable during periods of heavy 
use. 

Seedling survival is a concern in the production of 
timber on the Bluenose and Neuns soils. The 
droughtiness of the surface layer reduces the survival 
rate of seedlings, especially on south- and southwest- 
facing slopes. Plant competition is a concern on this 
unit. When openings are made in the canopy, invading 
plants can prevent the establishment of planted or 
natural seedlings, especially on the Gudgrey soil. 
Reforestation can be accomplished by planting Douglas 
fir and ponderosa pine seedlings on this unit. If seed 
trees are present, natural reforestation of cutover areas 
by conifers occurs infrequently. 

Among the common forest understory plants are 
rose, snowberry, poison oak, and scattered perennial 
grasses. 

This map unit is in capability unit IVs-4 (5), 
nonirrigated. 


107—Bluenose-Neuns-Gudgrey complex, 30 to 50 
percent slopes. This map unit is on mountains. The 
native vegetation is mainly coniferous forest and 
scattered oaks. Elevation is 2,500 to 5,000 teet. The 
average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 47 to 54 degrees F, 
and the average frost-free period is 125 to 175 days. 
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There is occasional snowfall at elevations of more than 
3,000 feet. 

This unit is 40 percent Bluenose very gravelly sandy 
loam, 25 percent Neuns very gravelly loam, and 15 
percent Gudgrey gravelly sandy clay loam. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Cummiskey, 
Etsel, Tyson, Updegraff, Yorktree, and Yorkville soils. 
Also included are soils in areas where the average 
annual air temperature is less than 47 degrees and 
soils that are similar to the Gudgrey soil but have a very 
gravelly subsoil. Included areas make up about 20 
percent of the total acreage. 

The Bluenose soil is very deep and well drained. it 
formed in material derived dominantly from sandstone, 
schist, or shale. Typically, the surface layer is dark 
grayish brown and dark brown very gravelly sandy loam 
about 15 inches thick. The subsoil is brown very 
gravelly sandy clay loam about 21 inches thick. The 
substratum to a depth of 62 inches is yellowish brown 
very gravelly sandy loam. In some areas the subsoil is 
very gravelly or gravelly clay loam. 

Permeability of the Bluenose soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
erosion is high. 

The Neuns soil is moderately deep and well drained. 
It formed in material derived dominantly from 
sandstone, schist, or shale. Typically, the surface layer 
is grayish brown very gravelly loam about 5 inches 
thick. The subsoil is light yellowish brown and very pale 
brown very gravelly sandy loam about 24 inches thick. 
Hard, fractured sandstone is at a depth of 29 inches. 
Depth to bedrock ranges from 20 to 40 inches. In some 
areas the surface layer is gravelly loam. 

Permeability of the Neuns soil is moderate. Available 
water capacity is very low. Effective rooting depth is 20 
to 40 inches. Runoff is rapid, and the hazard of erosion 
is high. 

The Gudgrey soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
schist, or shale. Typically, the surface is covered with a 
mat of decomposing pine needles, bark, and twigs 
about 1.5 inches thick. The surface layer is gray 
gravelly sandy clay loam about 28 inches thick. The 
upper 11 inches of the subsoil is light brownish gray 
gravelly clay loam, and the lower 19 inches is 
variegated light gray and yellowish brown gravelly clay 
loam. The substratum to a depth of 70 inches is gray 
gravelly sandy clay loam. 
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Permeability of the Gudgrey soil is moderate. 
Available water capacity is moderate to high. Effective 
rooting depth is 60 inches or more. Runoff is rapid, and 
the hazard of erosion is high. 

This unit is used for timber production and as wildlife 
habitat. 

Douglas fir, ponderosa pine, and California black oak 
are the main tree species on this unit. On the basis of a 
100-year site curve, the mean site index for Douglas fir 
is 129 on the Bluenose soil, 113 on the Neuns soil, and 
131 on the Gudgrey soil. On the basis of a 100-year 
Site curve, the mean site index for ponderosa pine is 
120 on the Bluenose soil, 106 on the Neuns soil, and 
144 on the Gudgrey soil. The potential annual 
production from a fully stocked stand of ponderosa pine 
is 570 board feet per acre on the Bluenose soil, 425 
board feet on the Neuns soil, and 905 board feet on the 
Gudgrey soil. Among the trees of limited extent are 
sugar pine, white fir, bigleaf maple, and Pacific 
madrone. 

The main limitations for the harvesting of timber are 
seasonal wetness, steepness of slope, and restricted 
available water capacity in some areas. Unsurfaced 
roads and skid trails on the Gudgrey soil are slippery 
when wet, and they may be impassable during rainy 
periods. Rock for construction of roads commonly is 
available in areas of this unit. Establishing plant cover 
on steep cuts and fills reduces erosion on this unit. 
Revegetation of cuts on the Neuns soil is difficult 
because of the restricted available water capacity and 
the high content of coarse fragments. 

Seedling survival is a concern in the production of 
timber.on the Bluenose and Neuns soils. The 
droughtiness of the surface layer reduces the survival 
rate of seedlings, especially on south- and southwest- 
facing slopes. Plant competition is a concern on this 
unit. When openings are made in the canopy, invading 
plants can prevent the establishment of planted or 
natural seedlings, especially on the Gudgrey soil. 
Reforestation can be accomplished by planting Douglas 
fir and ponderosa pine seedlings. If seed trees are 
present, natural reforestation of cutover areas by 
conifers occurs infrequently. 

Among the common forest understory plants are 
rose, snowberry, poison oak, and scattered perennial 
grasses. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


108—Bluenose-Neuns-Gudgrey complex, 50 to 75 
percent slopes. This map unit is on mountains. The 
native vegetation is mainly coniferous forest and 
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scattered oaks. Elevation is 2,500 to 5,000 feet. The 
average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 47 to 54 degrees F, 
and the average frost-free period is 125 to 175 days. 
There is occasional snowfall at elevations of more than 
3,000 feet. 

This unit is 35 percent Bluenose very gravelly sandy 
loam, 35 percent Neuns very gravelly loam, and 15 
percent Gudgrey gravelly sandy clay loam. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Cummiskey, 
Etsel, Tyson, Updegraff, Yorktree, and Yorkville soils. 
Also included are small areas of soils in areas where 
the average air temperature is less than 47 degrees 
and soils that are similar to the Gudgrey soil but have a 
very gravelly subsoil. Included areas make up about 15 
percent of the total acreage. 

The Bluenose soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
schist, or shale. Typically, the surface layer is dark 
grayish brown and dark brown very gravelly sandy loam 
about 15 inches thick. The subsoil is brown very 
gravelly sandy clay loam about 21 inches thick. The 
substratum to a depth of 62 inches is yellowish brown 
very gravelly sandy loam. In some areas the subsoil is 
very gravelly or gravelly clay loam. 

Permeability of the Bluenose soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 60 inches or more. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Neuns soil is moderately deep and well drained. 
It formed in material derived dominantly from 
sandstone, schist, or shale. Typically, the surface layer 
is grayish brown very gravelly loam about 5 inches 
thick. The subsoil is light yellowish brown and very pale 
brown very gravelly sandy loam about 24 inches thick. 
Hard, fractured sandstone is at a depth of 29 inches. 
Depth to bedrock ranges from 20 to 40 inches. In some 
areas the surface layer is gravelly loam. 

Permeability of the Neuns soil is moderate. Available 
water capacity is very low. Effective rooting depth is 20 
to 40 inches. Runoff is very rapid, and the hazard of 
erosion is very high. 

The Gudgrey soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
schist, or shale. Typically, the surface is covered with a 
mat of decomposing pine needles, bark, and twigs 
about 1.5 inches thick. The surface layer is gray 
gravelly sandy clay loam about 28 inches thick. The 
upper 11 inches of the subsoil is light brownish gray 
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gravelly clay loam, and the lower 19 inches is 
variegated light gray and yellowish brown gravelly clay 
loam. The substratum to a depth of 70 inches is gray 
gravelly sandy clay loam. 

Permeability of the Gudgrey soil is moderate. 
Available water capacity is moderate to high. Effective 
rooting depth is 60 inches or more. Runoff is very rapid, 
and the hazard of erosion is very high. 

This unit is used for timber production and as wildlife 
habitat. 

Douglas fir, ponderosa pine, and California black oak 
are the main tree species on this unit. On the basis of a 
100-year site curve, the mean site index for Douglas fir 
is 129 on the Bluenose soil, 113 on the Neuns soil, and 
131 on the Gudgrey soil. On the basis of a 100-year 
site curve, the mean site index for ponderosa pine is 
120 on the Bluenose soil, 106 on the Neuns soil, and 
144 on the Gudgrey soil. The potential annual 
production from a fully stocked stand of ponderosa pine 
is 570 board feet per acre on the Bluenose soil, 425 
board feet on the Neuns soil, and 905 board feet on the 
Gudgrey soil. Among the trees of limited extent are 
sugar pine, white fir, bigleaf maple, and Pacific 
madrone. 

The main limitation for the harvesting of timber is 
steepness of slope, which limits the use of wheeled and 
tracked equipment in skidding. Cable yarding systems 
generally disturb the soil less. Unsurfaced roads and 
skid trails on the Gudgrey soil are slippery when wet, 
and they may be impassable during rainy periods. 
Roads on the Gudgrey soil are dusty when dry. Surface 
treatment may be desirable during periods of heavy 
use. Rock for construction of roads is available in areas 
of this unit. Rocks and loose soil material may slide 
down road cuts on the Bluenose and Neuns soils, 
increasing the need for road maintenance. Establishing 
plant cover on steep cuts and fills reduces erosion on 
this unit. 

Seedling survival is a concern in the production of 
timber on the Bluenose and Neuns soils. The 
droughtiness of the surface layer reduces the survival 
rate of seedlings, especially on south- and southwest- 
facing slopes. Plant competition is a concern on this 
unit. When openings are made in the canopy, invading 
plants can prevent the establishment of planted or 
natural seedlings, especially on the Gudgrey soil. 
Reforestation can be accomplished by planting Douglas 
fir and ponderosa pine seedlings. If seed trees are 
present, natural reforestation of cutover areas by 
conifers occurs infrequently. 

Among the common forest understory plants are 
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rose, snowberry, poison oak, and scattered perennial 
grasses. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


109—Casabonne-Wohly loams, 9 to 30 percent 
slopes. This map unit is on ridgetops of hills and 
mountains. The native vegetation is mainly Douglas fir, 
tanoak, and Pacific madrone. Elevation is 500 to 3,000 
feet. The average annual precipitation is 35 to 55 
inches, the average annual air temperature is 53 to 59 
degrees F, and the average frost-free period is 175 to 
250 days. 

This unit is 55 percent Casabonne loam and 30 
percent Wohly loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Bearwallow, 
Hellman, Hopland, Pardaloe, and Woodin soils. Also 
included are small areas of Casabonne and Wohly soils 
that have slopes of less than 9 percent or more than 30 
percent. Included areas make up about 15 percent of 
the total acreage. 

The Casabonne soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
or shale. Typically, the surface layer is reddish yellow 
loam about 15 inches thick. The upper 28 inches of the 
subsoil is reddish yellow clay loam, and the lower 10 
inches is reddish yellow gravelly clay loam. The 
substratum is reddish yellow gravelly clay loam about 5 
inches thick. Soft sandstone is at a depth of 58 inches. 
Depth to bedrock ranges from 40 to 60 inches. In some 
areas the surface layer is gravelly loam. 

Permeability of the Casabonne soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 40 to 60 inches. Runoff is medium to rapid, and the 
hazard of erosion is moderate to high. 

The Wohly soil is moderately deep and well drained. 
It formed in material derived dominantly from sandstone 


` or shale. Typically, the surface layer is yellowish brown 


over brown loam about 11 inches thick. The upper 6 
inches of the subsoil is light reddish brown gravelly clay 
loam, and the lower 7 inches is reddish yellow gravelly 
clay loam. Fractured, soft sandstone is at a depth of 24 
inches. Depth to soft bedrock ranges from 20 to 40 
inches. 

Permeability of the Wohly soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. Runoff is medium to rapid, 
and the hazard of erosion is moderate to high. 

Most areas of this unit are used for timber production 
and as watershed and wildlife habitat. A few areas are 
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used for livestock grazing and homesite development. 

Douglas fir, tanoak, and Pacific madrone are the 
main tree species on this unit. On the basis of a 100- 
year site curve, the mean site index for Douglas fir is 
153 on the Casabonne soil and 118 on the Wohly soil. 
The potential annual production from a fully stocked 
stand of Douglas fir is 750 board feet per acre on the 
Casabonne soil and 420 board feet on the Wohly soil. 
Among the trees of limited extent are redwood and 
ponderosa pine. 

The main limitation for the harvesting of timber is 
Seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Disturbance of the protective layer of duff can be 
reduced by the careful use of wheeled and tracked 
equipment. Unsurfaced roads and skid trails are 
slippery when wet, and they may be impassable during 
rainy periods. Rock for construction of roads is not 
available in areas of this unit. Establishing plant cover 
on steep cuts and fills reduces erosion. 

Plant competition is a concern in the production of 
timber. When openings are made in the canopy, 
invading brushy plants can prevent the establishment of 
planted or natural seedlings. Reforestation can be 
accomplished by planting Douglas fir, redwood, or 
ponderosa pine seedlings on south-facing slopes. If 
seed trees are present, natural reforestation of cutover 
areas by Douglas fir occurs infrequently. The high soil 
temperature and limited soil moisture during the 
growing season cause mortality of seedlings, especially 
on south- and southwest-facing slopes of the Wohly 
Soil. Among the common forest understory plants are 
brackenfern, blue wildrye, rose, and perennial bromes 
and fescues. 

Desirable forage species such as hardinggrass and 
soft chess grow well in previously wooded areas that 
have been cleared and seeded; however, the soils in 
this unit retain their tendency to produce woody 
species. Grass is difficult to maintain in most areas. 

This unit is poorly suited to homesite development. 
The main limitations are the steepness of slope, low soil 
strength, and hazard of erosion. Buildings and roads 
should be designed to offset the limited ability of the 
Soils in this unit to support a load. Revegetating 
disturbed areas around construction sites helps to 
control erosion. 

This map unit is in capability unit IVe-1 (5), 
nonirrigated. 


110—Casabonne-Wohly loams, 30 to 50 percent 
slopes. This map unit is on hills and mountains. The 


native vegetation is mainly Douglas fir, tanoak, and 
Pacific madrone. Elevation is 500 to 3,000 feet. The 
average annual precipitation is 35 to 55 inches, the 
average annual air temperature is 53 to 59 degrees F, 
and the average frost-free period is 175 to 250 days. 

This unit is 50 percent Casabonne loam and 30 
percent Wohly loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Bearwallow, 
Hellman, Hopland, Pardaloe, and Woodin soils. Also 
included are small areas of Casabonne and Wohly that 
have slopes of less than 30 percent or more than 50 
percent. Included areas make up about 20 percent of 
the total acreage. 

The Casabonne soil is deep and well drained. It 
formed in material weathered from sandstone or shale. 
Typically, the surface layer is reddish yellow loam about 
15 inches thick. The upper 28 inches of the subsoil is 
reddish yellow clay loam, and the lower 10 inches is 
reddish yellow gravelly clay loam. The substratum is 
reddish yellow gravelly clay loam about 5 inches thick. 
Soft sandstone is at a depth of 58 inches. In some 
areas the surface layer is gravelly loam or is darker in 
color. Depth to soft bedrock ranges from 40 to 60 
inches. 

Permeability of the Casabonne soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 40 to 60 inches. Runoff is rapid, and the hazard of 
erosion is high. 

The Wohly soil is moderately deep and well drained. 
It formed in material weathered from sandstone or 
shale. Typically, the surface layer is yellowish brown 
over brown loam about 11 inches thick. The upper 6 
inches of the subsoil is light reddish brown gravelly clay 
loam, and the lower 7 inches is reddish yellow gravelly 
clay loam. Fractured, soft sandstone is at a depth of 24 
inches. Depth to soft bedrock ranges from 20 to 40 
inches. 

Permeability of the Wohly soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

Most areas of this unit are used for timber production 
and as wildlife habitat. A few areas are used for 
livestock grazing and homesite development. 

Douglas fir, tanoak, and madrone are the main tree 
species on this unit. On the basis of a 100-year site 
curve, the mean site index for Douglas fir is 153 on the 
Casabonne soil and 118 on the Wohly soil. The 
potential annual production from a fully stocked stand of 
Douglas fir is 750 board feet per acre on the 
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Casabonne soil and 420 board feet on the Wohly soil. 
Among the trees of limited extent are redwood and 
ponderosa pine. 

The main limitations for the harvesting of timber are 
the steepness of slope, hazard of erosion, and seasonal 
wetness. Unless adequate plant cover or water bars are 
provided, steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying. Use of wheeled and 
tracked equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Disturbance of the protective layer of duff can be 
reduced by the careful use of wheeled and tracked 
equipment or cable yarding systems. Unsurfaced roads 
and skid trails are slippery when wet, and they may be 
impassable during rainy periods. Rock for construction 
of roads is not available in areas of this unit. 
Establishing plant cover on steep cuts and fills reduces 
erosion. 

Plant competition is a concern in the production of 
timber. When openings are made in the canopy, 
invading brushy plants can prevent the establishment of 
planted or natural seedlings. Reforestation can be 
accomplished by planting Douglas fir, redwood, or 
ponderosa pine seedlings on south aspects. If seed 
trees are present, natural reforestation of cutover areas 
by Douglas fir occurs infrequently. The high soil 
temperature and limited soil moisture during the 
growing season cause mortality of seedlings, especially 
on the south- and southwest-facing slopes of the Wohly 
soil. 

Among the common forest understory plants are 
brackenfern, blue wildrye, rose, and perennial bromes 
and fescues. 

Desirable forage species such as hardinggrass and 
soft chess grow well in previously wooded areas that 
have been cleared and seeded; however, the soils in 
this unit retain their tendency to produce woody 
species. Grass is difficult to maintain in most areas. 

This unit is poorly suited to homesite development. 
The main limitations are the steepness of slope, low soil 
strength, and hazard of erosion. Buildings and roads 
should be designed to offset the limited ability of the 
soils in this unit to support a load. Revegetating 
disturbed areas around construction sites helps to 
contro! erosion. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


111— Casabonne-Wohly-Pardaloe complex, 50 to 
75 percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly Douglas fir, 
tanoak, and Pacific madrone. Elevation is 700 to 3,000 
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feet. The average annual precipitation is 35 to 55 
inches, the average annual air temperature is 53 to 59 
degrees F, and the average frost-free period is 175 to 
250 days. 

This unit is 40 percent Casabonne gravelly loam, 30 
percent Wohly loam, and 15 percent Pardaloe gravelly 
loam. The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Bearwallow, 
Witherell, and Woodin soils. Also included are small 
areas of Casabonne, Wohly, and Pardaloe soils that 
have slopes of less than 50 percent or more than 75 
percent. Included areas make up about 15 percent of 
the total acreage. 

The Casabonne soil is deep and well drained. It 
formed in material weathered from sandstone or shale. 
Typically, the surface layer is reddish yellow gravelly 
loam about 15 inches thick. The upper 28 inches of the 
subsoil is reddish yellow clay loam, and the lower 10 
inches is reddish yellow gravelly clay loam. The 
substratum is reddish yellow gravelly clay loam about 5 
inches thick. Soft sandstone is at a depth of 58 inches. 
in some areas the surface layer is loam. Depth to soft 
bedrock ranges from 40 to 60 inches. 

Permeability of the Casabonne soil is moderate. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 

The Wohly soil is moderately deep and well drained. 
It formed in material weathered from sandstone or 
shale. Typically, the surface layer is yellowish brown 
over brown loam about 11 inches thick. The upper 6 
inches of the subsoil is light reddish brown gravelly clay 
loam, and the lower 7 inches is reddish yellow gravelly 
clay loam. Fractured, soft sandstone is at a depth of 24 
inches. Depth to soft bedrock ranges from 20 to 40 
inches. In some areas the surface layer is gravelly 
loam. 

Permeability of the Wohly soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Pardaloe soil is deep and well drained. It formed 
in material weathered from sandstone, siltstone, or 
shale. Typically, the surface is covered with a mat of 
conifer needles, oak leaves, and twigs about 0.5 inch 
thick. The surface layer is dark yellowish brown gravelly 
loam about 10 inches thick. The upper 17 inches of the 
subsoil is pale brown very gravelly sandy loam, and the 
lower part to a depth of 58 inches is light yellowish 
brown very gravelly loam. Fractured siltstone is at a 
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depth of 58 inches. Depth to bedrock ranges from 40 to 
60 inches. In some areas the surface layer is very 
gravelly loam or gravelly sandy loam. 

Permeability of the Pardaloe soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 40 to 60 inches. Runoff is very rapid, and the hazard 
of erosion is very high. 

This unit is used for timber production and as 
watershed and wildlife habitat. 

Douglas fir and tanoak are the main tree species on 
this unit. Among the trees of limited extent are 
California black oak, Pacific madrone, and redwood. On 
the basis of a 100-year site curve, the mean site index 
for Douglas fir is 144 on the Casabonne soil, 118 on the 
Wohly soil, and 122 on the Pardaloe soil. The potential 
annual production from a fully stocked stand of Douglas 
fir is 665 board feet per acre on the Casabonne soil and 
420 board feet on the Wohly soil. The potential annual 
production from a fully stocked stand of Douglas fir on 
the Pardaloe soil is 455 board feet per acre; however, it 
commonly is difficult to achieve a fully stocked stand of 
trees on this soil. 

The main limitations for the harvesting of timber are 
the steepness of slope and hazard of erosion. When 
harvesting timber, steepness of slope limits the use of 
wheeled and tracked equipment in skidding. Cable 
yarding systems generally disturb the soil less. Unless 
adequate plant cover or water bars are provided, steep 
yarding paths, skid trails, and firebreaks are subject to 
rilling and gullying. Harvesting systems that lift logs 
entirely off the ground reduce the disturbance of the 
protective layer of duff. Unsurfaced roads and skid trails 
on the Casabonne and Wohly soils are slippery when 
wet, and they may be impassable during rainy periods. 
Rock for construction of roads is not readily available in 
areas of this unit. Establishing plant cover on steep cuts 
and fills reduces erosion on the Casabonne and Wohly 
Soils. Revegetation of exposed subsoil material is 
difficult on the Pardaloe soil because of the amount of 
coarse fragments. Roads may fail and landslides may 
occur following deep soil disturbance. 

Plant competition is a concern in the production of 
timber. When openings are made in the canopy, 
invading brushy plants can prevent the establishment of 
seedlings. Reforestation can be accomplished by 
planting Douglas fir, redwood, and ponderosa pine 
seedlings. If seed trees are present, natural 
reforestation of cutover areas by Douglas fir occurs 
infrequently. The high soil temperature and limited soil 
moisture during the growing season increase the 
mortality rate of seedlings, especially on the south- and 


southwest-facing slopes of the Wohly and Pardaloe 
soils. 

Among the common forest understory plants are 
brackenfern, blue wildrye, rose, and perennial bromes 
and fescues. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


112—Clear Lake clay, 0 to 2 percent slopes. This 
very deep, poorly drained soil is in basins. It formed in 
fine textured alluvium derived dominantly from 
sedimentary rock. It is protected from flooding. In some 
areas the water table has been lowered by stream 
entrenchment. The vegetation in areas not cultivated is 
mainly annual grasses and water tolerant plants. 
Elevation is 400 to 1,400 feet. The average annual 
precipitation is 32 to 44 inches, the average annual air 
temperature is 54 to 59 degrees F, and the average 
frost-free period is 175 to 225 days. 

Typically, the surface layer is dark grayish brown 
over very dark gray clay about 25 inches thick. The 
upper 24 inches of the substratum is grayish brown 
clay, and the lower part to a depth of 60 inches or more 
is very dark grayish brown clay loam. In some areas the 
surface layer is clay loam or silty clay loam, the 
substratum is redder in color, or the profile is slightly 
calcareous. 

Included in this unit are small areas of Cole loam, 
drained; Cole loam; and Feliz and Gielow soils. Also 
included are small areas of soils in Little Lake Valley 
that are subject to flooding. In the Laytonville area, this 
unit is mapped at elevations of as much as 1,700 feet, 
rainfall is higher, and soil temperature is lower. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Clear Lake soil is slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is ponded, and the hazard of 
erosion is slight. Where the water table has not been 
lowered by stream entrenchment, it is at a depth of 18 
to 36 inches from December to March. The shrink-swell 
potential is high. 

This unit is used mainly for orchards, vineyards, hay, 
and pasture. Some areas are used for homesite 
development. 

This unit is suited to irrigated orchards and 
vineyards. It is limited mainly by the slow permeability 
and seasonal wetness. Crops that can tolerate wetness 
in winter should be selected. Climatically adapted crops 
that require good drainage can be grown if a properly 
designed tile drainage system is installed. In summer, 
irrigation is needed for maximum production of most 
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crops. Sprinkler irrigation is the most suitable method of 
applying water. Because of the slow permeability of the 
soil in this unit, the application of water should be 
regulated so that water does not stand on the surface 
and damage the crops. 

This unit is suited to hay and pasture. The main 
limitations are the slow permeability and the seasonal 
high water table. Proper stocking rates, pasture rotation, 
and restricted grazing during wet periods help to keep 
the pasture in good condition and to protect the soil 
from erosion. Fertilizer is needed to ensure optimum 
growth of grasses and legumes. 

If this unit is used for homesite development, the 
main limitations are low soil strength, seasonal wetness, 
slow permeability, and high shrink-swel! potential. 
Surface drainage is needed for roads and building 
foundations. Buildings and roads should be designed to 
offset the limited ability of the soil in this unit to support 
a load. If the soil is used for septic tank absorption 
fields, the limitation of slow permeability can be 
overcome by increasing the size of the absorption field 
and using low volume flush toilets. 

This map unit is in capability units lw-3 (14), 
irrigated, and Illw-3 (14), nonirrigated. 


113—Cole loam, drained, O to 2 percent slopes. 
This very deep, somewhat poorly drained soil is on 
alluvial plains and fans. It formed in recent alluvium 
derived dominantly from sedimentary rock. The water 
table has been lowered by artificial drainage or stream 
entrenchment. The vegetation in areas not cultivated is 
mainly annual grasses, forbs, and scattered oaks. 
Elevation is 350 to 1,500 feet. The average annual 
precipitation is 32 to 44 inches, the average annual air 
temperature is 55 to 59 degrees F, and the average 
frost-free period is 175 to 250 days. 

Typically, the surface layer is grayish brown loam 15 
inches thick over clay loam about 5 inches thick. The 
subsoil is grayish brown and brown clay loam to a 
depth of 60 inches or more. In some areas the surface 
layer is clay loam, silt loam, or silty clay loam 
throughout. Some pedons have less than 35 percent 
clay in the subsoil. In the Covelo area and along the 
Russian River, there are some areas where the soil has 
a sandy loam overwash as much as 12 inches thick. 

Included in this unit are areas of Russian soils and, 
in Little Lake and Round Valleys, soils that have narrow 
bands of gravel and are present in as much as 3 
percent of the unit. Also included are small areas of 
poorly drained Cole soils, more rapidly permeable soils 
that have lenses of coarse textured material in the 
subsoil, and droughtier soils that have a very gravelly 
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substratum, Included areas make up about 15 percent 
of the total acreage. 

Permeability of this Cole soil is slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more, Runoff is slow, and the hazard of erosion is 
slight. 

This unit is used for orchards, vineyards, hay and 
pasture, and homesite development. 

This unit is suited to irrigated orchards and 
vineyards. It is limited mainly by slow permeability. 
Sprinkler irrigation is best suited to this unit, and its use 
helps to protect vineyards from frost. Irrigation water 
needs to be applied carefully to prevent the buildup of a 
high water table. Because of the short frost-free season 
in the Covelo and Laytonville areas, grapes commonly 
are not grown in these areas. 

This unit is suited to hay and pasture. Grazing or 
using heavy equipment when the soil is moist results in 
compaction of the surface layer. 

If this unit is used for homesite development, the 
main limitations are low soil strength, high shrink-swell 
potential, and slow permeability. Buildings and roads 
should be designed to offset the limited ability of the 
soil in this unit to support a load. Surface drainage is 
needed for roads and building foundations. If the soil in 
this unit is used for septic tank absorption fields, the 
limitation of slow permeability can be overcome by 
increasing the size of the absorption field and using low 
volume flush toilets. Buildings and roads can be 
designed to offset the effects of shrinking and swelling. 

This map unit is in capability units ۱۱۶-3 (14), 
irrigated, and llls-3 (14), nonirrigated. 


114—Cole loam, drained, 2 to 5 percent slopes. 
This very deep, somewhat poorly drained soil is on 
alluvial plains and fans. It formed in recent alluvium 
derived dominantly from sedimentary rock. The water 
table has been lowered by artificial drainage or stream 
entrenchment. The vegetation in areas not cultivated is 
mainly annual grasses and forbs with scattered oaks. 
Elevation is 500 to 1,500 feet. The average annual 
precipitation is 32 to 44 inches, the average annual air 
temperature is 55 to 59 degrees F, and the average 
frost-free period is 175 to 250 days. 

Typically, the surface layer is grayish brown loam 15 
inches thick over clay loam about 5 inches thick. The 
subsoil is grayish brown and brown clay loam to a 
depth of 60 inches or more. In some areas the surface 
layer is clay loam, silt loam, or silty clay loam 
throughout or the subsoil has less than 35 percent clay. 
In some places in the Covelo area, the soil has a sandy 
loam overwash as much as 10 inches thick. 
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Included in this unit are areas of Russian soils. Also 
included are small areas of soils in alluvial valleys 
where elevation is more than 1,500 feet, rainfall is 
higher, and soil temperature is lower. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Cole soil is slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. Runoff is slow, and the hazard of erosion is 
slight. 

This unit is used for orchards, vineyards, hay and 
pasture, and homesite development. 

This unit is suited to irrigated orchards and 
vineyards. It is limited mainly by slow permeability. In 
summer, irrigation is needed for maximum production of 
most crops. Sprinkler irrigation is best suited to this unit, 
and its use helps to protect vineyards from frost. Use of 
this method permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion. 
Excessive cultivation can result in the formation of a 
tillage pan. This pan can be broken by subsoiling when 
the soil is dry. Crusting of the surface and compaction 
of the soil can be reduced by returning crop residue to 
the soil and by using minimum tillage. Cover crops also 
help to prevent crusting of the surface and increase the 
water intake rate. Cover crops should be managed by 
mowing instead of tillage to reduce water erosion, 
increase the water intake rate, and limit energy 
consumption. 

This unit is suited to hay and pasture. It has few 
limitations. Sprinkler irrigation is the most suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. Fertilizer is needed to 
ensure optimum growth of grasses and legumes. 

If this unit is used for homesite development, the 
main limitations are low soil strength, high shrink-swell 
potential, and slow permeability. Surface drainage is 
needed for roads and building foundations. Buildings 
and roads should be designed to offset the limited 
ability of the soil in this unit to support a load. If the soil 
in this unit is used for septic tank absorption fields, the 
limitation of slow permeability can be overcome by 
increasing the size of the absorption field and using low 
volume flush toilets. Buildings and roads can be 
designed to offset the effects of shrinking and swelling. 

This map unit is in capability units lle-3 (14), 
irrigated, and Ille-3 (14), nonirrigated. 


115—Cole clay loam, 0 to 2 percent slopes. This 
very deep, somewhat poorly drained soil is on alluvial 
plains and in basins. It formed in recent alluvium 
derived dominantly from sedimentary rock. The 


vegetation in areas not cultivated is mainly annual 
grasses and forbs. Elevation is 400 to 1,500 feet. The 
average annual precipitation is 32 to 44 inches, the 
average annual air temperature is 55 to 59 degrees F, 
and the average frost-free period is 175 to 250 days. 

Typically, the surface layer is dark grayish brown clay 
loam about 8 inches thick. The upper 19 inches of the 
subsoil is dark gray clay loam over dark grayish brown 
clay, and the lower 14 inches is mottled, brown clay 
loam. The substratum to a depth of 60 inches or more 
is mottled, grayish brown silty clay loam. In some areas 
the surface layer is loam or gravelly sandy loam. In 
some areas the subsoil is less than 35 percent clay or 
is stratified with sandier layers. 

Included in this unit are small areas of Clear Lake 
soils and Cole soils that are poorly drained and have a 
water table at a depth of less than 18 inches. In Little 
Lake and Round Valleys, there are narrow bands of 
gravel in the soils in as much as 3 percent of the unit. 
Also included are small areas of soils in alluvial valleys 
where elevation is more than 1,500 feet, rainfall is 


. higher, and soil temperature is lower. Included areas 


make up about 5 percent of the total acreage. 

Permeability of this Cole soil is slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. Runoff is ponded, and the hazard of erosion is 
slight. A high water table is at a depth of 18 to 36 
inches year round. 

This unit is used for orchards, vineyards, and hay 
and pasture. 

This unit is poorly suited to irrigated orchards and 
vineyards. It is limited mainly by the high water table 
and slow permeability. Drainage is needed to improve 
production. Subsurface drainage can be used to lower 
the water table if a suitable outlet is available. Sprinkler 
irrigation is best suited to this unit, and its use helps to 
protect vineyards from frost. Because of the slow 
permeability of the soil in this unit, the application of 
water should be regulated so that water does not stand 
on the surface and damage the crops. 

This unit is suited to hay and pasture. The main 
limitation is the high water table. Grazing or the use of 
heavy equipment when the soil is moist results in 
compaction of the surface layer. Proper stocking rates, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition. 

This map unit is in capability unit Illw-2 (14), irrigated 
and nonirrigated. 


116—Cummiskey gravelly loam, 30 to 75 percent 
slopes. This very deep, well drained soil is on hills and 
mountains. It formed in material derived dominantly 
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from metasedimentary rock. The native vegetation is 
mainly oaks, annual grasses, and brush. Elevation is 
500 to 2,500 feet. The average annual precipitation is 
35 to 50 inches, the average annual air temperature is 
54 to 59 degrees F, and the average frost-free period is 
175 to 250 days. 

Typically, the surface is covered with a mat of leaves 
and twigs about 1 inch thick. The surface layer is weak 
red gravelly loam about 19 inches thick. The upper 6 
inches of the subsoil is weak red gravelly clay loam, the 
next 23 inches is weak red and pale red very gravelly 
clay loam, and the lower part to a depth of 60 inches or 
more is weak red gravelly clay. 

Included in this unit are small areas of Hopland, 
Sanhedrin, Squawrock, Witherell, and Yorkville soils 
and Rock outcrop. Included areas make up about 20 
percent of the total acreage. 

Permeability of the Cummiskey soil is slow. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is very rapid, and the hazard of 
erosion is very high. 

This unit is used mainly as wildlife habitat, 
watershed, and recreation areas. It is also used for 
firewood production and as a source of gravel for road 
construction. 

California black oak, Oregon white oak, and Pacific 
madrone are the main tree species on this unit. Among 
the trees of limited extent is Douglas fir. This unit can 
produce about 60 cords of wood per acre from a stand 
of trees 50 years old. 

The main limitation for the harvesting of firewood is 
steepness of slope. Wheeled and tracked equipment 
can be used only in the less sloping areas. Rock for 
construction of roads is readily available in areas of this 
unit. Revegetation of exposed subsoil material is difficult 
because of the content of coarse fragments. Rocks and 
loose soil material may slide onto roads in the steeper 
areas, increasing the need for road maintenance. 

Plantings on this unit have little chance of survival 
because of the high soil temperature in summer and the 
large amount of coarse fragments on the surface. After 
cutting, hardwoods can regenerate by stump sprouting. 
Regrowth is best if cutting is done in December through 
May. 

Among the common forest understory plants are wild 
oat, poison oak, bedstraw, and blue wildrye. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


117—Dingman-Beaughton complex, 5 to 50 
percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly chaparral 
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and mixed cypress-pine woodland. Elevation is 1,500 to 
3,800 feet. The average annual precipitation is 40 to 55 
inches, the average annual air temperature is 52 to 57 
degrees F, and the average frost-free period is 125 to 
200 days. 

This unit is 45 percent Dingman cobbly clay loam 
and 40 percent Beaughton gravelly loam. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Maxwell, 
Maymen, Montara, Sanhedrin, Shortyork, and Yorkville 
soils and soils that are similar to the Dingman soil but 
are 40 to 60 inches deep. Also included are small areas 
of Dingman and Beaughton soils that have slopes of 
less than 5 percent or more than 50 percent. Included 
areas make up about 15 percent of the total acreage. 

The Dingman soil is moderately deep and well 


. drained. It formed in material derived dominantly from 


serpentinite and peridotite. Typically, the surface layer 
is dark reddish gray cobbly clay loam about 5 inches 
thick. The upper 9 inches of the subsoil is dark reddish 
gray cobbly clay loam, and the lower 12 inches is dark 
reddish brown gravelly clay. Strongly weathered 
serpentinite and peridotite are at a depth of 26 inches. 
Depth to soft bedrock ranges from 20 to 40 inches. 

Permeability of the Dingman soil is slow. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. Runoff is medium to rapid, and the hazard of 
erosion ís moderate to high. The calcium-to-magnesium 
ratio is 1:1 or less. 

The Beaughton soil is shallow and well drained. It 
formed in material derived dominantly from serpentinitic 
rock. Typically, the surface layer is dark reddish brown 
gravelly loam about 4 inches thick. The subsoil is dark 
reddish brown gravelly clay about 6 inches thick over 
very gravelly clay about 6 inches thick. Serpentinitic 
rock is at a depth of 16 inches. Depth to bedrock 
ranges from 10 to 20 inches. 

Permeability of this Beaughton soil is moderately 
slow. Available water capacity is very low. Effective 
rooting depth is 10 to 20 inches. Runoff is medium to 
rapid, and the hazard of erosion is moderate to high. 
The calcium-to-magnesium ratio is 1:1 or less. 

This unit is used mainly as watershed, wildlife 
habitat, and recreation areas. 

The natural vegetation on this unit is mainly brush 
because of the limited soil depth, limited available water 
capacity, low soil fertility caused by the ratio of calcium 
to magnesium, and climate. Using prescribed burning, 
chemical treatment, or mechanical treatment in small 
areas of 10 to 50 acres improves wildlife habitat, 
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increases wildlife access and water production, and 
reduces the risk of wildfire. Conifer stands commonly 
are small and widely scattered. Harvesting of trees for 
timber or firewood usually is not economically feasible. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


118—Dunsmuir-Maymen Variant complex, 5 to 15 
percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly knobcone 
pine and chaparral with scattered ponderosa pine and 
Douglas fir. Elevation is 1,000 to 3,600 feet. The 
average annual precipitation is 40 to 55 inches, the 
average annual air temperature is 53 to 59 degrees F, 
and the average frost-free period is 175 to 225 days. 

This unit is 40 percent Dunsmuir loam and 30 
percent Maymen Variant clay loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Casabonne, 
Cummiskey, Dingman, Etsel, Kekawaka, Sanhedrin, 
and Wohly soils. Also included are small areas of soils 
that are similar to the Dunsmuir soil but have a very 
gravelly subsoil or are 20 to 40 inches deep and small 
areas of Dunsmuir and Maymen Variant soils that have 
slopes of less than 5 percent or more than 15 percent. 
Included areas make up about 30 percent of the total 
acreage. 

The Dunsmuir soil is deep and well drained. It formed 
in material derived dominantly from metasedimentary 
rock. Typically, the surface layer is variegated yellowish 
red and dark yellowish brown loam about 5 inches thick. 
The upper 6 inches of the subsoil is yellowish red clay 
loam, and the lower 34 inches is red gravelly clay loam. 
Soft bedrock is at a depth of 45 inches. Depth to soft 
bedrock ranges from 40 to 60 inches. In some areas 
the surface layer is clay loam or clay. 

Permeability of the Dunsmuir soil is moderately slow. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is rapid, and 
the hazard of erosion is high. 

The Maymen Variant soil is shallow and well drained. 
It formed in material derived dominantly from 
metasedimentary rock. Typically, the surface layer is 
yellowish red clay loam about 2 inches thick. The 
subsoil is yellowish red clay and clay loam about 11 
inches thick. Soft, fractured metasedimentary rock is at 
a depth of 13 inches. Depth to soft bedrock ranges from 
10 to 20 inches. 

Permeability of the Maymen Variant soil is slow. 
Available water capacity is very low. Effective rooting 


depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is high. 

Most areas of this unit are used for recreation and as 
wildlife habitat. A few areas are used for timber and 
firewood production. 

Knobcone pine, interior live oak, and scattered 
ponderosa pine and Douglas fir are the main tree 
species on the Dunsmuir soil. The natural vegetation on 
the Maymen Variant soil is mainly brush because of the 
limited soil depth, very low available water capacity, and 
climate. Using prescribed burning, chemical treatment, 
or mechanical treatment in small areas of 10 to 50 
acres improves wildlife habitat, increases wildlife access 
and water production, and reduces the risk of wildfire. If 
planting sites on the Dunsmuir soil are properly 
prepared, it is feasible to replace stands of brush and 
hardwoods with conifers. Large ponderosa pine 
seedlings would probably survive and grow on this soil. 
Because of the hazard of fire on the surrounding brush- 
covered soils, firebreaks are needed to protect 
plantations. 

The main limitations for the harvesting of timber and 
firewood are the hazard of erosion and seasonal 
wetness. Unless adequate plant cover or water bars are 
provided, steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying. Use of wheeled and 
tracked equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unsurfaced roads and skid trails are slippery when wet, 
and they may be impassable during rainy periods. 
Roads on the Dunsmuir soil are dusty when dry. 
Surface treatment may be desirable during periods of 
heavy use. Establishing plant cover on steep cuts and 
fills reduces erosion on the soils in this unit. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


119—Dunsmuir-Maymen Variant complex, 15 to 50 
percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly knobcone 
pine and chaparral. Elevation is 1,000 to 3,600 feet. 
The average annual precipitation is 40 to 55 inches, the 
average annual air temperature is 53 to 59 degrees F, 
and the average frost-free period is 175 to 225 days. 

This unit is 40 percent Dunsmuir clay loam and 30 
percent Maymen Variant clay loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Cummiskey, 
Dingman, Etsel, Kekawaka, Woodin, and Wohly soils. 
Also included are small areas of soils that are similar to 
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the Dunsmuir soil but have a very gravelly subsoil or 
are 20 to 40 inches deep. Included areas make up 
about 30 percent of the total acreage. 

The Dunsmuir soil is deep and well drained. It formed 
in material derived dominantly from metasedimentary 
rock. Typically, the surface layer is variegated yellowish 
red and dark yellowish brown loam about 5 inches thick. 
The upper 6 inches of the subsoil is yellowish red clay 
loam, and the lower 34 inches is red gravelly clay loam. 
Soft bedrock is at a depth of 45 inches. Depth to soft 
bedrock ranges from 40 to 60 inches. In some areas 
the surface layer is clay loam or clay. 

Permeability of the Dunsmuir soil is moderately slow. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is rapid, and 
the hazard of erosion is very high. 

The Maymen Variant soil is shallow and well drained. 
It formed in material derived dominantly from 
metasedimentary rock. Typically, the surface layer is 
yellowish red clay loam about 2 inches thick. The 
subsoil is yellowish red clay and clay loam about 11 
inches thick. Soft, fractured metasedimentary rock is at 
a depth of 13 inches. Depth to soft bedrock ranges from 
10 to 20 inches. 

Permeability of the Maymen Variant soil is slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is very high. 

Most areas of this unit are used for recreation and as 
wildlife habitat. A few areas are used for timber and 
firewood production. 

Knobcone pine, interior live oak, and scattered 
ponderosa pine and Douglas fir are the main tree 
species on the Dunsmuir soil. The natural vegetation on 
the Maymen Variant soil is mainly brush because of the 
limited soil depth, very low available water capacity, and 
climate. Using prescribed burning, chemical treatment, 
or mechanical treatment in small areas of 10 to 50 
acres improves wildlife habitat, increases wildlife access 
and water production, and reduces the risk of wildfire. If 
planting sites on the Dunsmuir soil are properly 
prepared, it is feasible to replace stands of brush and 
hardwoods with conifers. Large ponderosa pine 
seedlings would probably survive and grow on this soil. 
Because of the hazard of fire on the surrounding brush- 
covered soils, firebreaks are needed to protect 
plantations in areas of this unit. 

The main limitations for the harvesting of timber and 
firewood are the hazard of erosion, seasonal wetness, 
and steepness of slope. Unless adequate plant cover or 
water bars are provided, steep yarding paths, skid trails, 
and firebreaks are subject to rilling and gullying. 
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Disturbance of the protective layer of duff can be 
reduced by the careful use of wheeled and tracked 
equipment or cable yarding systems. Use of wheeled 
and tracked equipment when the soil is moist produces 
ruts, compacts the soil, and can damage the roots of 
trees. Unsurfaced roads and skid trails are slippery 
when wet, and they may be impassable during rainy 
periods. Establishing plant cover on steep cuts and fills 
reduces erosion on the soils in this unit. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


.120—Dunsmuir-Maymen Variant complex, 50 to 75 
percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly chaparral 
and scattered knobcone pine and ponderosa pine. 
Elevation is 1,000 to 3,600 feet. The average annual 
precipitation is 40 to 55 inches, the average annual air 
temperature is 53 to 59 degrees F, and the average 
frost-free period is 175 to 225 days. 

This unit is 30 percent Dunsmuir loam and 30 
percent Maymen Variant clay loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Cummiskey, 
Dingman, Etsel, Kekawaka, Woodin, and Wohly soils 
and Rock outcrop. Also included are small areas of 
soils that are similar to the Dunsmuir soil but have a 
very gravelly subsoil or are 20 to 40 inches deep. 
Included areas make up about 40 percent of the total 
acreage. 

The Dunsmuir soil is deep and well drained. It formed 
in material derived dominantly from metasedimentary 
rock. Typically, the surface layer is variegated yellowish 
red and dark yellowish brown loam about 5 inches thick. 
The upper 6 inches of the subsoil is yellowish red clay 
loam, and the lower 34 inches is red gravelly clay loam. 
Soft bedrock is at a depth of 45 inches. Depth to soft 
bedrock ranges from 40 to 60 inches. In some areas 
the surface layer is clay loam or clay. 

Permeability of the Dunsmuir soil is moderately slow. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 

The Maymen Variant soil is shallow and well drained. 
It formed in material derived dominantly from 
metasedimentary rock. Typically, the surface layer is 
yellowish red clay loam about 2 inches thick. The 
subsoil is yellowish red clay and clay loam about 11 
inches thick. Soft, fractured metasedimentary rock is at 
a depth of 13 inches. Depth to soft bedrock ranges from 
10 to 20 inches. 
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Permeability of the Maymen Variant soil is slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

This unit is used mainly as watershed, wildlife 
habitat, and recreation areas. 

The natural vegetation on this unit is mainly brush 
because of the limited soil depth and very low available 
water capacity of the Maymen Variant soil and climate. 
Using prescribed burning or chemical treatment in small 
areas of 10 to 50 acres improves wildlife habitat, 
increases wildlife access and water production, and 
reduces the risk of wildfire. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


121—Etsel-Rock outcrop-Neuns association, 30 to 
75 percent slopes. This map unit is on mountains. The 
native vegetation is mainly chaparral with scattered 
small groves of coniterous forest. Elevation is 2,500 to 
4,000 feet. The average annual precipitation is 40 to 60 
inches, the average annual air temperature is 50 to 54 
degrees F, and the average frost-free period is 125 to 
175 days. 

This unit is 45 percent Etsel gravelly loam, 25 
percent Rock outcrop, and 15 percent Neuns very 
gravelly loam. 

Included in this unit are small areas of Maymen, 
Tyson, and Witherell soils. Included areas make up 
about 15 percent of the total acreage. 

The Etsel soil is very shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone and shale. Typically, the 
surface layer is light yellowish brown gravelly loam 
about 3 inches thick over very gravelly loam 4 inches 
thick. Fractured sandstone and shale are at a depth of 
7 inches. Depth to bedrock ranges from 4 to 10 inches. 

Permeability of the Etsel soil is moderate. Available 
water capacity is very low. Effective rooting depth is 4 
to 10 inches. Runoff is very rapid, and the hazard of 
erosion is very high. 

Rock outcrop consists of exposures of rock that 
commonly are devoid of vegetation. Runoff is very high, 
and the hazard of erosion is low. 

The Neuns soil is moderately deep and well drained. 
It formed in material derived dominantly from shale, 
schist, or sandstone. Typically, the surface layer is 
grayish brown and very gravelly loam about 5 inches 
thick. The subsoil is light yellowish brown and very pale 
brown very gravelly sandy loam about 24 inches thick. 
Hard, fractured sandstone is at a depth of 29 inches. 
Depth to bedrock ranges from 20 to 40 inches. 


Permeability of the Neuns soil is moderate. Available 
water capacity is very low. Effective rooting depth is 20 
to 40 inches. Runoff is very rapid, and the hazard of 
erosion is very high. 

This unit is used as watershed, wildlife habitat, and 
recreation areas. 

Conifer stands commonly are small and widely 
scattered. The areas of Rock outcrop limit timber yields 
substantially. Harvesting of trees is not economically 
feasible on this unit because of the steepness of slope 
and the areas of Rock outcrop. 

Rock outcrop is in capability subclass VIIIs (5), and 
the Etsel and Neuns soils are in capability subclass ٩۹ 
(5), nonirrigated. 


122—Etsel-Woodin-Rock outcrop association, 50 
to 75 percent slopes. This map unit is on side slopes 
of hills and mountains. The native vegetation is mainly 
scattered brush, annual grasses, and occasional 
Douglas fir. Elevation is 1,000 to 3,000 feet. The 
average annuai precipitation is 40 to 60 inches, the 
average annual air temperature is 52 to 58 degrees F, 
and the average frost-free period is 175 to 225 days. 

This unit is 30 percent Etsel gravelly loam, 30 
percent Woodin gravelly sandy loam, and 20 percent 
Rock outcrop. 

Included in this unit are small areas of Hopland, 
Mayacama, Squawrock, and Witherell soils, landslides, 
and colluvial land. Also included are small areas of soils 
on ridgetops that have slopes of less than 50 percent. 
Included areas make up about 20 percent of the total 
acreage. 

The Etsel soil is very shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone and shale. Typically, the 
surface layer is light yellowish brown gravelly loam 
about 3 inches thick over very gravelly loam 4 inches 
thick. Fractured sandstone and shale are at a depth of 
7 inches. Depth to bedrock ranges from 4 to 10 inches. 

Permeability of the Etsel soil is moderate. Available 
water capacity is very low. Effective rooting depth is 4 
to 10 inches. Runoff is very rapid, and the hazard of 
erosion is very high. 

The Woodin soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of slightly decomposed needles and twigs about 1.5 
inches thick. The surface layer is brown gravelly sandy 
loam about 7 inches thick. The upper 8 inches of the 
subsoil is yellowish brown very gravelly sandy loam, 
and the lower 8 inches is yellowish brown very cobbly 
sandy loam. Hard, fractured sandstone is at a depth of 
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23 inches. Depth to bedrock ranges from 20 to 40 
inches. A layer of fine gravel as much as 3 inches thick 
is on the surface in some areas. 

Permeability of the Woodin soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

Rock outcrop consists of exposures of rock that 
commonly is devoid of vegetation. Runoff is very high, 
and the hazard of water erosion is low. 

This unit is used as watershed, wildlife habitat, and 
recreation areas. 

Vegetation naturally growing on this unit is mainly 
scattered brush because of limited soil depth, very low 
available water capacity, and climate. Conifer stands 
commonly are small and widely scattered. The areas of 
Rock outcrop limit timber yields substantially. Steepness 
of slope and the areas of Rock outcrop hinder 
harvesting. 

The Etsel and Woodin soils are in capability subclass 
Vile (5), nonirrigated, and Rock outcrop is in capability 
subclass VIIIs (5). 


123—Feliz loam, 0 to 2 percent slopes. This very 
deep, well drained soil is on alluvial plains and fans. It 
formed in alluvium derived dominantly from sedimentary 
rock. The vegetation in areas not cultivated is mainly 
annual grasses and scattered oaks. Elevation is 400 to 
1,500 feet. The average annual precipitation is 32 to 44 
inches, the average annual air temperature is 54 to 59 
degrees F, and the average frost-free period is 175 to 
250 days. 

Typically, the surface layer is dark grayish brown 
loam over clay loam about 26 inches thick. The upper 
29 inches of the substratum is dark grayish brown clay 
loam, and the lower part to a depth of 60 inches or 
more is dark grayish brown loam. In some areas the 
surface layer is silt loam or gravelly loam. Some soils 
have lenses of gravel in the subsoil or are underlain by 
gravel. 

Included in this unit are areas of Russian loam. Also 
included are small areas of Cole, Pinnobie, Pinole, and 
Talmage soils and Xerofluvents. Included areas make 
up about 15 percent of the total acreage. 

Permeability of this Feliz soil is moderate. Available 
water capacity is very high. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of 
erosion is slight. 

This unit is used for vineyards, orchards, hay and 
pasture, and homesite development. 

This unit is suited to irrigated orchards and 
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vineyards. It has few limitations. Sprinkler and trickle 
irrigation systems are suited to this unit. Sprinkler or 
spray systems are needed to provide protection from 
frost in spring. Cover crops should be managed by 
mowing instead of tilling to reduce erosion, increase the 
water intake rate, and limit energy consumption. 

This unit is suited to hay and pasture. It has few 


. limitations. Proper grazing practices, weed control, and 


fertilizer are needed to ensure maximum quality of 
forage. 

This unit is suited to homesite development. It has 
few limitations. 

This map unit is in capability class | (14), irrigated, 
and capability subclass Illc (14), nonirrigated. 


124—Feliz loam, 2 to 5 percent slopes. This very 
deep, well drained soil is on alluvial plains and fans. It 
formed in alluvium derived dominantly from sedimentary 
rock. The vegetation in areas not cultivated is mainly 
annual grasses and scattered oaks. Elevation is 400 to 
1,500 feet. The average annual precipitation is 32 to 44 
inches, the average annual air temperature is 54 to 59 
degrees F, and the average frost-free period is 175 to 
250 days. 

Typically, the surface layer is dark grayish brown 
loam over clay loam about 26 inches thick. The upper 
29 inches of the substratum is dark grayish brown clay 
loam, and the lower part to a depth of 60 inches or 
more is dark grayish brown loam. In some areas the 
surface layer is gravelly loam. 

Included in this unit are areas of Russian loam. Also 
included are small areas of Cole, Pinnobie, Pinole, and 
Talmage soils, Xerofluvents, and soils that have slopes 
of more than 5 percent. This unit has been mapped in 
some areas of Trinity County where elevation is as 
much as 3,000 feet. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Feliz soil is moderate. Available 
water capacity is very high. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of 
erosion is slight. 

This unit is used for vineyards, orchards, hay and 
pasture, and homesite development. 

This unit is suited to irrigated orchards and 
vineyards. It has few limitations. Sprinkler and trickle 
irrigation systems are suited to this unit. Sprinkler or 
spray systems are needed to provide protection from 
frost in spring. Cover crops should be managed by 
mowing instead of tilling to reduce erosion, increase the 
water intake rate, and limit energy consumption. 

This unit is suited to hay and pasture. It has few 
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limitations. Proper stocking rates, pasture rotation, and 
restricted grazing during wet periods help to protect the 
unit from erosion. 

This unit is suited to homesite development. It has 
few limitations. Excavation for roads and buildings 
increases the risk of erosion. The risk of erosion is also 
increased if the soil is left exposed during site 
development. 

This map unit is in capability units lle-I (14), irrigated, 
and Ille-1 (14), nonirrigated. 


125—Feliz clay loam, gravelly substratum, 0 to 2 
percent slopes. This very deep, well drained soil is on 
flood plains. It formed in alluvium derived dominantly 
from sedimentary rock. The vegetation in areas not 
cultivated is mainly annual grasses and cottonwood 
trees. Elevation is 400 to 1,500 feet. The average 
annual precipitation is 32 to 44 inches, the average 
annual air temperature is 54 to 59 degrees F, and the 
average frost-free period is 175 to 250 days. 

Typically, the surface layer is brown clay loam over 
grayish brown and dark grayish brown clay loam about 
46 inches thick. The substratum to a depth of 60 inches 
or more is dark brown and brown very gravelly sandy 
clay loam. In some areas the surface layer is gravelly 
loam or loam. In some areas the substratum is very 
gravelly sand, very gravelly loam, gravelly loam, or 
gravelly sandy loam. In some areas the substratum is 
not gravelly. 

Included in this unit are small areas of Cole, 
Pinnobie, Pinole, and Russian soils. Also included are 
Feliz soils that have a water table at a depth of 40 to 60 
inches in winter. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Feliz soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of 
erosion is slight. 

This unit is used for orchards, vineyards, hay and 
pasture, and homesite development. 

This unit is suited to irrigated orchards and 
vineyards. Sprinkler or trickle irrigation systems are best 
suited to this unit. Sprinkler or spray systems are 
needed to provide protection from frost in spring. Cover 
crops should be managed by mowing instead of tilling 
to reduce erosion, increase the water intake rate, and 
limit energy consumption. 

This unit is suited to hay and pasture. Proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods help to protect the unit from erosion 
and compaction. 

This unit is suited to homesite development. It has 


few limitations. If the density of housing is moderate to 
high, community sewage systems are needed to 
prevent contamination of water supplies as a result of 
seepage. 

This map unit is in capability class | (14), irrigated, 
and capability subclass lile (14), nonirrigated. 


126—Feliz clay loam, gravelly substratum, 2 to 8 
percent slopes. This very deep, well drained soil is on 
alluvial plains and fans. It formed in alluvium derived 
dominantly from sedimentary rock. Slope is mainly 2 to 
5 percent. The vegetation in areas not cultivated is 
mainly annual grasses and scattered oaks. Elevation is 
400 to 1,500 feet. The average annual precipitation is 
32 to 44 inches, the average annual air temperature is 
54 to 59 degrees F, and the average frost-free period is 
175 to 250 days. 

Typically, the surface layer is brown clay loam over 
grayish brown and dark grayish brown clay loam about 
46 inches thick. The substratum to a depth of 60 inches 
or more is dark brown and brown very gravelly sandy 
clay loam. In some areas the surface layer is sandy 
loam, gravelly loam, or loam. In some areas the 
substratum is not gravelly. 

Included in this unit are small areas of Cole, 
Pinnobie, Pinole, and Russian soils. Also included are 
areas of soils that have a water table at a depth of 40 
to 60 inches in winter. Some areas of this unit have 
been mapped in high mountain valleys in Mendocino 
and Trinity Counties where elevation is as much as 
3,000 feet. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Feliz soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is slow to medium, and the 
hazard of erosion is slight. 

This unit is used for vineyards, orchards, hay and 
pasture, and homesite development. 

This unit is suited to irrigated orchards and 
vineyards. Sprinkler or trickle irrigation systems are best 
suited to this unit. Sprinkler or spray systems are 
needed to provide protection from frost in spring. Cover 
crops should be managed by mowing instead of tilling 
to reduce water erosion, increase the water intake rate, 
and limit energy consumption. All vineyard and orchard 
layouts and tillage should be completed on the contour 
to prevent sheet, rill, and gully erosion. 

This unit is suited to hay and pasture. Proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods help to protect the soil from erosion. 

This unit is suited to homesite development. It has 
few limitations. If the density of housing is moderate to 
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high, community sewage systems are needed to 
prevent contamination of water supplies as a result of 
seepage. Excavation for roads and buildings increases 
the risk of erosion. The risk of erosion is further 
increased if the soil is left exposed during site 
development. 

This map unit is in capability units Ile-1 (14), 
irrigated, and llle-1 (14), nonirrigated. 


127—Fluvaquents, 0 to 1 percent slopes. These 
very deep, poorly drained and very poorly drained soils 
are on flood plains. They formed in recent alluvium 
derived dominantly from sedimentary rock. The native 
vegetation is mainly annual and perennial grasses and 
forbs. Elevation is 1,300 to 1,400 feet. The average 
annual precipitation is 50 to 60 inches, the average 
annual air temperature is 54 to 56 degrees F, and the 
average frost-free period is 200 to 250 days. 

No single profile of Fluvaquents is typical, but one 
commonly observed in the survey area has a mottled, 
light gray very fine sandy loam surface layer about 2 
inches thick. The subsurface layer is mottied, brown 
very fine sandy loam about 2 inches thick. The subsoil 
is mottled, light yellowish brown silt loam about 21 
inches thick. The substratum to a depth of 30 inches is 
mottled, pale brown loamy sand. The next layer to a 
depth of 42 inches is a buried surface layer of mottled, 
pale brown silt loam. Below this to a depth of 63 inches 
or more is stratified, mottled, light yellowish brown, light 
brownish gray, and gray sand, loamy sand, and silt 
loam. In some areas the surface layer is loam or clay 
loam or the subsoil is loam, silty clay loam, or clay loam 
stratified with sandy material. 

Included in this unit are small areas of Cole and 
Gielow soils. Also included are small areas of 
Haplaquepts in basins toward the northern end of Little 
Lake Valley. Included areas make up about 15 percent 
of the total acreage. 

Permeability of these Fluvaquents is moderately slow 
to moderately rapid. Available water capacity generally 
is high, but it is lower in areas where sandy materia! 
makes up more than half of the upper 60 inches of the 
profile. Effective rooting depth is 60 inches or more. 
Runoff is very slow to ponded, and the hazard of water 
erosion is slight. A seasonal high water table fluctuates 
between the surface and a depth of 18 inches from 
November through March. 

This unit is used as rangeland in summer and as 
wildlife habitat in winter. 

The suitability of this unit for rangeland seeding is 
poor. The main limitation is wetness, which causes 
seeds to rot or drowns commonly seeded rangeland 
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grasses and legumes. The unit is too wet to grow field 
crops. Grazing should be delayed until the scil has 
drained sufficiently and is firm enough to withstand 
trampling by livestock. 

This map unit is in capability subclass Vw (14). 


128—Gielow sandy loam, O to 5 percent slopes. 
This very deep, somewhat poorly drained soil is on 
alluvial plains and fans. It formed in alluvium derived 
dominantly from sedimentary rock. The vegetation in 
areas not cultivated is mainly annual and perennial 
grasses and forbs and occasional sedges and scattered 
oaks. Elevation is 500 to 1,750 feet. The average 
annual precipitation is 32 to 55 inches, the average 
annual air temperature is 54 to 57 degrees F, and the 
average frost-free period is 175 to 250 days. 

Typically, the surface layer is stratified, brown sandy 
loam and loam about 18 inches thick. The subsoil is 
mottled, stratified, brown and light brownish gray sandy 
loam and fine sandy loam. The substratum to a depth of 
60 inches or more is stratified, light yellowish brown 
sandy loam. In some areas the surface layer is loam or 
silt loam, in some areas brown colors are present in the 
subsoil where there is an aerated water table, and in 
some areas a gravelly substratum is at a depth of about 
40 inches. 

Included in this unit are small areas of Clear Lake, 
Cole, Feliz, Russian, and Talmage soils. In Little Lake 
and Pound Valleys, there are soils that have narrow 
bands of grave! and make up 1 to 5 percent of the unit. 
Also included are small areas of soils at elevations of 
as much as 2,800 feet in Hulls Valley, in Rodeo Valley, 
in the southwestern part of Trinity County, and near 
Cloverdale Peak. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Gielow soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is very slow to slow, and the 
hazard of erosion is slight. A seasonal high water table 
fluctuates between depths of 18 and 36 inches from 
November through March. 

Most areas of this unit are used for vineyards, 
orchards, hay and pasture, and wildlife habitat. A few 
areas are used for homesite development. 

This unit is suited to irrigated orchards and 
vineyards. It is limited mainly by seasonal wetness, 
which restricts accessibility of equipment early in spring. 
The water table, where present, generally is moving and 
may provide adequate soil aeration for water tolerant, 
deep rooted crops. 

Sprinkler or trickle irrigation systems are suited to 
this unit. Sprinkler irrigation helps to protect crops from 
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frost. Cover crops should be managed by mowing 
instead of tilling to reduce erosion, increase the water 
intake rate. and limit energy consumption. 

This unit is suited to hay and pasture. The main 
limitation is seasonal wetness, which makes the soil 
susceptible to compaction by livestock and limits 
equipment use. Proper stocking rates, pasture rotation, 
and restricted grazing during wet periods help to keep 
the pasture in good condition and to protect the soil 
from erosion. This unit is suited to sprinkler irrigation. 
The water table, where present, may provide some 
subirrigation. 

This unit is poorly suited to homesite development. 
The main limitations are restricted drainage and, in 
some areas, the presence of a water table at a depth of 
18 to 36 inches during some part of the year. Drainage 
is needed if roads and building foundations are 
constructed. Onsite sewage disposal systems often fail 
or do not function properly during periods of high 
rainfall. 

This map unit is in capability units Ilw-2 (14), 
irrigated, and lllw-2, nonirrigated. 


129—Gschwend-Frenchman complex, 0 to 9 
percent slopes. This map unit is on river and stream 
terraces. The native vegetation is mainly redwood and 
Douglas fir forest; annual and perennial grasses are in 
cleared areas. Elevation is 400 to 1,600 feet. The 
average annual precipitation is 50 to 70 inches, the 
average annual air temperature is about 53 degrees F, 
and the average frost-free period is 220 to 270 days. 

This unit is 45 percent Gschwend loam and 35 
percent Frenchman gravelly loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. The 
percentage varies from one area to another. ` 

Included in this unit are small areas of Riverwash; 
Cole, Feliz, and Gielow soils; and Xerofluvents. Also 
included are small areas of wet soils, occasionally 
flooded soils, and Gschwend and Frenchman soils that 
have slopes of more than 9 percent. Included areas 
make up about 20 percent of the total acreage. 

The Gschwend soil is very deep and well drained. It 
formed in alluvium derived dominantly from sandstone. 
Typically, the surface is covered with a mat of redwood 
needles and twigs about 3 inches thick. The surface 
layer is dark grayish brown loam about 7 inches thick. 
The upper 15 inches of the subsoil is yellowish brown 
loam, and the lower 17 inches is yellowish brown fine 
sandy loam. The upper 11 inches of the substratum is 
yellowish brown gravelly fine sandy loam, and the lower 
part to a depth of 61 inches or more is light yellowish 
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brown very gravelly loamy sand. In some areas the 
surface layer is sandy loam and the subsoil is gravelly. 

Permeability of the Gschwend soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is slow to medium, and the 
hazard of erosion is slight to moderate. 

The Frenchman soil is very deep and well drained. It 
formed in alluvium derived dominantly from sandstone. 
Typically, the surface is covered with a mat of slightly 
decomposed redwood needles and twigs about 1 inch 
thick. The surface layer is grayish brown gravelly loam 
about 10 inches thick. The subsoil is pale brown very 
gravelly loam about 20 inches thick. The upper 16 
inches of the substratum is pale brown very gravelly 
loamy sand, and the lower part to a depth of 64 inches 
or more is pale brown extremely gravelly sand. In some 
areas the surface layer is very gravelly loam or sandy 
loam. 

Permeability of the Frenchman soi! is moderate. 
Available water capacity is low. Effective rooting depth 
is 60 inches or more. Runoff is slow to medium, and the 
hazard of erosion is slight to moderate. 

This unit is used for timber production and as 
watershed and wildlife habitat. 

Redwood, Douglas fir, and tanoak are the main tree 
species on this unit. Among the trees of limited extent 
are Pacific madrone and California laurel. On the basis 
of a 100-year site curve, the mean site index for 
redwood is 157 on the Gschwend soil and 132 on the 
Frenchman soil. On the basis of a 100-year site curve, 
the mean site index for Douglas fir is 168 on the 
Gschwend soil and 154 on the Frenchman soil. The 
potential annual production from a fully stocked stand of 
redwood trees 100 years old is 1,466 board feet per 
acre on the Gschwend soil and 1,013 board feet on the 
Frenchman soil. 

The main limitation for the harvesting of timber is 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Disturbance of the protective layer of duff can be 
reduced by the careful use of wheeled and tracked 
equipment. 

Plant competition is a concern in the production of 
timber on this unit. When openings are made in the 
canopy, invading brushy plants can prevent the 
establishment of seedlings. If seed trees are present, 
natural reforestation of cutover areas by conifers occurs 
infrequently. After cutting, redwoods can regenerate by 
stump sprouting; however, the sprouts seldom provide 
optimum stocking. Reforestation can be accomplished 
by planting redwood or Douglas fir seedlings in 
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harvested areas. Among the common forest understory 
plants are California huckleberry, tanoak, and 
brackenfern. 

This map unit is in capability unit IVe-1 (4), 
nonirrigated. 


130— Gudgrey-Bluenose-Neuns complex, 8 to 30 
percent slopes. This map unit is on mountains. The 
native vegetation is mainly coniferous forest and 
scattered oaks. Elevation is 2,500 to 4,500 feet. The 
average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 47 to 54 degrees F, 
and the average frost-free period is 125 to 175 days. 
There is occasional snowfall at elevations of more than 
3,000 feet. 

This unit is 50 percent Gudgrey gravelly sandy clay 
loam, 25 percent Bluenose very gravelly sandy loam, 
and 15 percent Neuns very gravelly loam. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Sanhedrin, 
Shortyork. Speaker, Tyson, and Yorkville soils. Also 
included are small areas of soils that are similar to the 
Gudgrey soil but have a very gravelly subsoil or are 40 
to 60 inches deep. Included areas make up about 10 
percent of the total acreage. 

The Gudgrey soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
schist, or shale. Typically, the surface is covered with a 
mat of decomposing pine needles, bark, and twigs 
about 1.5 inches thick. The surface layer is gray 
gravelly sandy clay loam about 28 inches thick. The 
upper 11 inches of the subsoil is light brownish gray 
gravelly clay loam, the next 19 inches is variegated, 
light gray and yellowish brown gravelly clay loam, and 
the lower part to a depth of 70 inches or more is gray 
gravelly sandy clay loam. 

Permeability of the Gudgrey soil is moderate. 
Available water capacity is moderate to high. Effective 
rooting depth is 60 inches or more. Runoff is medium to 
rapid, and the hazard of erosion is moderate. 

The Bluenose soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
schist, or shale. Typically, the surface layer is dark 
grayish brown and dark brown very gravelly sandy loam 
about 15 inches thick. The subsoil is brown very 
gravelly sandy clay loam about 21 inches thick. The 
substratum to a depth of 62 inches or more is yellowish 
brown very gravelly sandy loam. In some areas the 
subsoil is gravelly or very gravelly clay loam. 
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Permeability of the Bluenose soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 60 inches or more. Runoff is medium to rapid, and 
the hazard of erosion is moderate. 

The Neuns soil is moderately deep and well drained. 
It formed in material derived dominantly from schist, 
shale, or sandstone. Typically, the surface layer is 
grayish brown very gravelly loam about 5 inches thick. 
The subsoil is light yellowish brown and very pale 
brown very gravelly sandy loam about 24 inches thick. 
Hard, fractured sandstone is at a depth of 29 inches. 
Depth to bedrock ranges from 20 to 40 inches. In some 
areas the surface layer is gravelly loam. 

Permeability of the Neuns soil is moderate. Available 
water capacity is very low. Effective rooting depth is 20 
to 40 inches. Runoff is rapid, and the hazard of erosion 
is moderate. 

This unit is used for timber production and as wildlife 
habitat. 

Douglas fir, ponderosa pine, and California black oak 
are the main tree species on this unit. Among the trees 
of limited extent are sugar pine, white fir, bigleaf maple, 
and Pacific madrone. On the basis of a 100-year site 
curve, the mean site index for Douglas fir is 131 on the 
Gudgrey soil, 129 on the Bluenose soil, and 113 on the 
Neuns soil. On the basis of a 100-year site curve, the 
mean site index for ponderosa pine is 144 on the 
Gudgrey soil, 120 on the Bluenose soil, and 106 on the 
Neuns soil. The potential annual production from a fully 
stocked stand of ponderosa pine is 905 board feet per 
acre on the Gudgrey soil, 570 board feet on the 
Bluenose soil, and 425 board feet on the Neuns soil. 

The main limitation for the harvesting of timber is the 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts and can 
damage the roots of trees. Unsurfaced roads and skid 
trails on the Gudgrey soil are slippery when wet, and 
they may be impassable during rainy periods. Rock for 
construction of roads is not readily available in areas of 
this unit. Roads on the Gudgrey soil are dusty when 
dry. Surface treatment may be desirable during periods 
of heavy use. 

Plant competition is a concern in the production of 
timber on this unit, especially on the Gudgrey soil. 
When openings are made in the canopy, invading 
brushy plants can delay the establishment of seedlings. 
Reforestation can be accomplished by planting Douglas 
fir and ponderosa pine seedlings. The high soil 
temperature and limited soil moisture during the 
growing season cause mortality of Douglas fir 
seedlings, especially on south- and southwest-facing 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


slopes of the Bluenose and Neuns soils. If seed trees 
are present, natural reforestation of cutover areas by 
conifers occurs infrequently. 

Among the common forest understory plants are 
gooseberry, raspberry, bedstraw, and scattered 
perennial grasses. 

This map unit is in capability unit IVe-1 (5), 
nonirrigated. 


131-—Gudgrey-Bluenose-Neuns complex, 30 to 50 
percent slopes. This map unit is on mountains. The 
native vegetation is mainly coniferous forest and 
scattered oaks. Elevation is 2,500 to 4,500 feet. The 
average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 47 to 54 degrees F, 
and the average frost-free period is 125 to 175 days. 
There is occasional snowfall at elevations of more than 
3,000 feet. 

This unit is 50 percent Gudgrey gravelly sandy clay 
loam, 25 percent Bluenose very gravelly sandy loam, 
and 15 percent Neuns very gravelly loam. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Sanhedrin, 
Shortyork, Speaker, Tyson, and Yorkville soils. Also 
included are small areas of soils that are similar to the 
Gudgrey soil but have a very gravelly subsoil or are 40 
to 60 inches deep. Included areas make up about 10 
percent of the total acreage. 

The Gudgrey soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
schist, or shale. Typically, the surface is covered with a 
mat of decomposing pine needles, bark, and twigs 
about 1.5 inches thick. The surface layer is gray 
gravelly sandy clay loam about 28 inches thick. The 
upper 11 inches of the subsoil is light brownish gray 
gravelly clay loam, and the lower 19 inches is 
variegated, light gray and yellowish brown gravelly clay 
loam. The substratum to a depth of 70 inches or more 
is gray gravelly sandy clay loam. 

Permeability of the Gudgrey soil is moderate. 
Available water capacity is moderate to high. Effective 
rooting depth is 60 inches or more. Runoff is rapid, and 
the hazard of erosion is high. 

The Bluenose soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
schist. or shale. Typically, the surface layer is dark 
grayish brown and dark brown very gravelly sandy loam 
about 15 inches thick. The subsoil is brown very 
gravelly sandy clay loam about 21 inches thick. The 
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substratum to a depth of 62 inches or more is yellowish 
brown very gravelly sandy loam. 

Permeability of the Bluenose soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
erosion is high. 

The Neuns soil is moderately deep and well drained. 
It formed in material derived dominantly from schist, 
shale, or sandstone. Typically, the surface layer is 
grayish brown very gravelly loam about 5 inches thick. 
The subsoil is light yellowish brown and very pale 
brown very gravelly sandy loam about 24 inches thick. 
Hard, fractured sandstone is at a depth of 29 inches. 
Depth to bedrock ranges from 20 to 40 inches. In some 
areas the surface layer is gravelly loam. 

Permeability of the Neuns soil is moderate. Available 
water capacity is very low. Effective rooting depth is 20 
to 40 inches. Runoff is rapid, and the hazard of erosion 
is high. 

This unit is used for timber production and as wildlife 
habitat. 

Douglas fir, ponderosa pine, and California black oak 
are the main tree species on this unit. Among the trees 
of limited extent are sugar pine, white fir, bigleaf maple, 
and Pacific madrone. On the basis of a 100-year site 
curve, the mean site index for Douglas fir is 131 on the 
Gudgrey soil, 129 on the Bluenose soil, and 113 on the 
Neuns soil. On the basis of a 100-year site curve, the 
mean site index for ponderosa pine is 144 on the 
Gudgrey soil, 120 on the Bluenose soil, and 106 on the 
Neuns soil. The potential annual production from a fully 
stocked stand of ponderosa pine is 905 board feet per 
acre on the Gudgrey soil, 570 board feet on the 
Bluenose soil, and 425 board feet on the Neuns soil. 

The main limitations for the harvesting of timber are 
the hazard of erosion and seasonal wetness. Use of 
wheeled and tracked equipment when the soil is moist 
produces ruts and can damage the roots of trees. 
Unless adequate plant cover or water bars are 
provided, steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying. Disturbance of the 
protective layer of duff can be reduced by the careful 
use of wheeled and tracked equipment or cable yarding 
systems. Unsurfaced roads and skid trails on the 
Gudgrey soil are slippery when wet, and they may be 
impassable during rainy periods. Rock for construction 
of roads is not readily available in areas of this unit. 
Establishing plant cover on steep cuts and fills reduces 
erosion on this unit; however, revegetation of cuts on 
the Neuns soil is difficult because of the very low 
available water capacity and the large amount of coarse 
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fragments. Roads on the Gudgrey soil are dusty when 
dry. Surface treatment may be desirable during periods 
of heavy use. . 

Plant competition is a concern in the production of 
timber on this unit, especially on the Gudgrey soil. = 
When openings are made in the canopy, invading 
brushy plants can delay the establishment of seedlings. 
Reforestation can be accomplished by planting Douglas 
fir and ponderosa pine seedlings. The high soii 
temperature and limited soil moisture during the 
growing season cause mortality of Douglas fir 
seedlings, especially on south- and southwest-facing 
slopes of the Bluenose and Neuns soils. If seed trees 
are present, natural reforestation of cutover areas by 
conifers occurs infrequently. 

Among the common forest understory plants are 
gooseberry, raspberry, bedstraw, and scattered 
perennial grasses. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


132—Gudgrey-Bluenose-Neuns complex, 50 to 75 
percent slopes. This map unit is on mountains. The 
native vegetation is mainly coniferous forest and 
scattered oaks. Elevation is 2,500 to 4,500 feet. The 
average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 47 to 54 degrees F, 
and the average frost-free period is 125 to 175 days. 
There is occasional snowfall at elevations of more than 
3.000 feet. 

This unit is 50 percent Gudgrey gravelly sandy clay 
loam, 25 percent Bluenose very gravelly sandy loam, 
and 15 percent Neuns very gravelly loam. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Sanhedrin, 
Shortyork, Speaker, Tyson, and Yorkville soils. Also 
included are small areas of soils that are similar to the 
Gudgrey soil but have a very gravelly subsoil or are 40 
to 60 inches deep. Included areas make up about 10 
percent of the total acreage. 

The Gudgrey soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
schist, or shale. Typically, the surface is covered with a 
mat of decomposing pine needles, bark, and twigs 
about 1.5 inches thick. The surface layer is gray 
gravelly sandy clay loam about 28 inches thick. The 
upper 11 inches of the subsoil is light brownish gray 
gravelly clay loam, and the lower 19 inches is 
variegated, light gray and yellowish brown gravelly clay 
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loam. The substratum to a depth of 70 inches or more 
is gray gravelly sandy clay loam. 

Permeability of the Gudgrey soil is moderate. 
Available water capacity is moderate to high. Effective 
rooting depth is 60 inches or more. Runoff is very rapid, 
and the hazard of erosion is very high. 

The Bluenose soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
schist, or shale. Typically, the surface layer is dark 
grayish brown and dark brown very gravelly sandy loam 
about 15 inches thick. The subsoil is brown very 
gravelly sandy clay loam about 21 inches thick. The 
substratum to a depth of 62 inches or more is yellowish 
brown very gravelly sandy loam. In some areas the 
subsoil is gravelly or very gravelly clay loam. 

Permeability of the Bluenose soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 60 inches or more. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Neuns soil is moderately deep and well drained. 
It formed in material derived dominantly from schist, 
shale, or sandstone. Typically, the surface layer is 
grayish brown very gravelly loam about 5 inches thíck. 
The subsoil is light yellowish brown and very pale 
brown very gravelly sandy loam about 24 inches thick. 
Hard, fractured sandstone is at a depth of 29 inches. 
Depth to bedrock ranges from 20 to 40 inches. 

Permeability of the Neuns soil is moderate. Available 
water capacity is very low. Effective rooting depth is 20 
to 40 inches. Runoff is very rapid, and the hazard of 
erosion is very high. 

This unit is used for timber production and as wildlife 
habitat. 

Douglas fir, ponderosa pine, and California black oak 
are the main tree species on this unit. Among the trees 
of limited extent are sugar pine, white fir, bigleaf maple, 
and Pacific madrone. On the basis of a 100-year site 
curve, the mean site index for Douglas fir is 131 on the 
Gudgrey soil, 129 on the Bluenose soil, and 113 on the 
Neuns soil. On the basis of a 100-year site curve, the 
mean site index for ponderosa pine is 144 on the 
Gudgrey soil, 120 on the Bluenose soil, and 106 on the 
Neuns soil. The potential annual production from a fully 
stocked stand of ponderosa pine is 905 board feet per 
acre on the Gudgrey soil, 570 board feet on the 
Bluenose soil, and 425 board feet on the Neuns soil. 

The main limitations for the harvesting of timber are 
the steepness of slope and hazard of erosion. 
Steepness of slope limits the use of wheeled and 
tracked equipment in skidding. Cable yarding systems 
generally disturb the soil less. Unless adequate plant 
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cover or water bars are provided, steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying. Harvesting systems that lift logs entirely off the 
ground reduce the disturbance of the protective layer of 
duff. Unsurfaced roads and skid trails on the Gudgrey 
Soil are slippery when wet, and they may be impassable 
during rainy periods. Roads on the Gudgrey soil are 
dusty when dry. Surface treatment may be desirable 
during periods of heavy use. Rock for construction of 
roads is not readily available in areas of this unit. 
Establishing plant cover on steep cuts and fills reduces 
erosion on this unit; however, revegetation of cuts on 
the Neuns soil is difficult because of the very low 
available water capacity and the large amount of coarse 
fragments. Rocks and loose soil material may slide onto 
roads on the Bluenose and Neuns soils, increasing the 
need for road maintenance. 

Plant competition is a concern in the production of 
timber on this unit, especially on the Gudgrey soil. 
When openings are made in the canopy, invading 
brushy plants can delay the establishment of seedlings. 
Reforestation can be accomplished by planting Douglas 
fir and ponderosa pine seedlings. The high soil 
temperature and limited soil moisture during the 
growing season cause mortality of Douglas fir 
seedlings, especially on south- and southwest-facing 
slopes on the Bluenose and Neuns soils. If seed trees 
are present, natural reforestation of cutover areas by 
conifers occurs infrequently. 

Among the common forest understory plants are 
gooseberry, raspberry, bedstraw, and scattered 
perennial grasses. 

This map unit is in capability subclass Vile (5), 
nonirrigated. 


133—Haplaquepts, 0 to 1 percent slopes. These 
very deep, poorly drained soils are in basins and on 
flood plains. They formed in alluvium derived 
dominantly from sedimentary rock. The native 
vegetation is mainly aquatic herbs, sedges, and annual 
grasses. Elevation is 1,300 to 1,400 feet. The average 
annual precipitation is 50 to 60 inches, the average 
annual air temperature is 54 to 56 degrees F, and the 
average frost-free period is 200 to 250 days. 

No single profile of Haplaquepts is typical, but one 
commonly observed in the survey area has a grayish 
brown clay loam surface layer about 3 inches thick. The 
subsurface layer is light olive brown clay loam about 5 
inches thick. The subsoil is light brownish gray over 
gray silty clay loam about 29 inches thick. The 
substratum to a depth of 72 inches or more is gray silty 
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clay. In some areas the surface layer is silty clay or 
clay. 

Included in this unit are small areas of Cole clay 
loam bordering basin areas. Also included are small 
areas of Gielow sandy loam adjacent to drainageways 
and Fluvaquents along old creek bottoms and 
drainageways. Included areas make up about 10 
percent of the total acreage. 

Permeability of these Haplaquepts is slow to 
moderately slow. Available water capacity is high to 
very high. Effective rooting depth is 60 inches or more. 
Runoff is ponded, and the hazard of water erosion is 
slight. A seasonal high water table is 12 inches above 
the surface to 12 inches below the surface from 
December to April. 

This unit is used for pasture and as wildlife habitat 
and recreation areas. 

This unit is poorly suited to most crops. It is limited 
mainly by poor drainage. 

This unit is suited to hay and pasture. The main 
limitations are frequent, very long periods of ponding 
and restricted permeability. Proper stocking rates, 
pasture rotation, and restricted grazing during wet 
periods help to protect the soil from compaction. 
Grazing should be deferred when the surface layer is 
saturated. 

This map unit is in capability subclass Vw (14). 


134—Haploxeralfs-Argixerolls complex, 0 to 9 
percent slopes. This map unit is on dissected stream 
terraces. Typically, the unit has hummocky microrelief. 
The native vegetation is mainly scattered oaks, 
ponderosa pine, and Douglas fir; manzanita and annual 
and perennial grasses are in cleared areas. Elevation is 
1,600 to 2,600 feet. The average annual precipitation is 
45 to 60 inches, the average annual air temperature is 
54 to 58 degrees F, and the average frost-free period is 
150 to 175 days. 

This unit is 60 percent Haploxeralfs and 30 percent 
Argixerolls. The Haploxeralfs are in gently rolling areas 
on the higher lying, convex positions, and the 
Argixerolls are on the shoulders and foot slopes. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of poorly drained 
Soils in concave positions and soils in which the 
temperature is more than 59 degrees F because of 
selective clearing. In Hoaglin and Kettenpom Valleys, in 
Trinity County, are soils that have lower base saturation 
in the subsoil. Also included are small areas of soils 
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that have slopes of more than 9 percent and are along 
drainageways. Included areas make up about 10 
percent of the total acreage. 

Haploxeralfs are very deep and well drained. They 
formed in alluvium derived from various kinds of rock. 
No single profile of these soils is typical, but one 
commonly observed in the survey area has a brown 
sandy loam over strong brown loam surface layer 9 
inches thick. The subsoil is reddish yellow loam about 
21 inches thick. The upper 7 inches of the substratum is 
reddish yellow gravelly sandy loam, and the lower part 
to a depth of 60 inches or more is yellowish brown very 
gravelly sandy loam. In some areas the surface layer is 
gravelly loam. 

Permeability of the Haploxeralfs is moderate to 
moderately rapid. Available water capacity is moderate. 
Effective rooting depth is 60 inches or more. Runoff is 
slow to medium, and the hazard of erosion is slight to 
moderate. 

Argixerolls are very deep and moderately well 
drained to well drained. They formed in alluvium derived 
from various kinds of rock. No single profile of these 
soils is typical, but one commonly observed in the 
survey area has a brown gravelly loam or loam surface 
layer 11 inches thick. The upper 11 inches of the 
subsoil is yellowish brown gravelly clay loam, and the 
lower 15 inches is reddish yellow gravelly clay loam. 
The substratum to a depth of 60 inches or more is light 
yellowish brown clay. In some areas the surface layer is 
loam or the subsoil has base saturation of less than 50 
percent. Depth to a dense clay layer ranges from 35 to 
55 inches. 

Permeability of the Argixerolis is slow to moderately 
rapid. Available water capacity is high to very high. 
Water is sometimes perched above the dense clay layer 
in the rainy months of December through March. 
Effective rooting depth is 35 to 55 inches. Runoff is 
slow to medium, and the hazard of erosion is slight to 
moderate. 

This unit is used mainly for homesite development. 
Some areas are used for timber production, firewood 
production, and pasture. 

Ponderosa pine, Douglas fir, and California black oak 
are the main tree species on this unit. On the basis of a 
100-year site curve, the mean site index for ponderosa 
pine is 109 on the Haploxeralfs and 120 on the 
Argixerolls. On the basis of a 100-year site curve, the 
mean site index for Douglas fir is 107 on the 
Haploxeralfs and 110 on the Argixerolls. The potential 
annual production from a fully stocked stand of 
ponderosa pine is 455 board feet per acre on the 
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Haploxeralfs and 570 board feet on the Argixerolis. 

The main limitation for the harvesting of timber is 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unsurfaced roads and skid trails are soft when wet, and 
they may be impassable during rainy periods. Rock for 
construction of roads is not readily available in areas of 
this unit. Establishing plant cover on steep cuts and fills 
reduces erosion. 

Seedling survival is a concern in the production of 
timber on this unit. The high soil temperature and 
limited soil moisture during the growing season cause 
mortality of Douglas fir seedlings, especially on south- 
and southwest-facing slopes. Reforestation should be 
carefully managed to reduce competition from 
undesirable plants and to provide partial shade for 
seedlings. Reforestation can be accomplished by 
planting ponderosa pine or Douglas fir seedlings. If 
seed trees are present, natural reforestation of cutover 
areas by ponderosa pine occurs frequently. Natural 
Douglas fir seedlings usually do not survive. When 
openings are made in the canopy, invading brushy 
plants can delay the establishment of seedlings. 

Among the common forest understory plants are 
manzanita, reed fescue, poison oak, and bedstraw. 

The production of forage on this unit is limited by the 
tendency of the soils to produce woody species. Where 
oaks and brush are present, forage production can be 
increased by harvesting trees and controlling brush. 
Vegetation in drainageways should be left for erosion 
control, wildlife habitat, and esthetic purposes. This unit 
responds well to fertilization, rangeland seeding, and 
proper grazing use. The main limitation for seeding is 
the abundance of woody species. Among the common 
understory plants are purple needlegrass, soft chess, 
and filaree. 

If this unit is used for homesite development, the 
main limitations are the seasonal perched water table in 
the Argixerolls and the hazard of erosion in the steeper 
areas. Onsite sewage disposal systems often fail or do 
not function properly during periods of high rainfall 
because of the restrictive clay layer in the Argixerolls 
and drainage from higher lying areas. During the rainy 
season, effluent from onsite sewage disposal systems 
may seep at points downslope. If the density of housing 
is moderate to high, community sewage systems are 
needed to prevent contamination of water supplies as a 
result of seepage from onsite sewage disposal systems. 

This map unit is in capability subclass Ille (5), 
nonirrigated. 
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135—Haploxeralfs, wet-Argixerolls complex, O to 5 
percent slopes. This map unit is on dissected stream 
terraces. Typically, the unit has hummocky microrelief. 
The native vegetation is mainly annual and perennial 
grasses and scattered oaks, manzanita, and ponderosa 
pine. Elevation is 1,640 to 1,800 feet. The average 
annual precipitation is 45 to 60 inches, the average 
annual air temperature is 54 to 58 degrees F, and the 
average frost-free period is 150 to 175 days. 

This unit is 50 percent Haploxeralfs, wet, and 40 
percent Argixerolls. The Haploxeralfs are in undulating 
areas of depressional areas and drainageways, and the 
Argixerolls are in the higher lying, convex areas. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of soils that have 
more than 35 percent rock fragments in the subsoil and 
substratum and soils near active streams that are sandy 
and better drained. Included areas make up about 10 
percent of the total acreage. 

Haploxeralfs, wet, are very deep and poorly drained. 
They formed in alluvium derived from various kinds of 
rock. No single profile of these soils is typical, but one 
commonly observed in the survey area has a surface 
layer of brown loam 0.5 inch thick over pale brown loam 
12.5 inches thick. The upper 11 inches of the subsoil is 
tight gray loam, and the lower 17 inches is very pale 
brown clay loam. Below this to a depth of 60 inches or 
more is light yellowish brown clay loam. In some areas 
the surface layer is sandy loam or fine sandy loam. 

Permeability of the Haploxeralfs is moderately slow 
to very slow. Available water capacity is very high. A 
seasonal high water table fluctuates between the 
surface and a depth of 20 inches below the surface in 
November through April. Effective rooting depth is 60 
inches for water-tolerant plants but is limited to a depth 
of 30 inches for non-water-tolerant plants. Runoff is 
ponded to slow, and the hazard of erosion is none to 
slight. 

The Argixerolls are very deep and moderately well 
drained. They formed in alluvium derived from various 
kinds of rock. No single profile is typical of these soils, 
but one commonly observed in the survey area has a 
brown gravelly loam or loam surface layer 11 inches 
thick. The upper 11 inches of the subsoil is yellowish 
brown gravelly clay loam, and the lower 15 inches is 
reddish yellow gravelly clay loam. The substratum to a 
depth of 60 inches or more is light yellowish brown clay. 
In some areas the subsoil has base saturation of less 
than 50 percent. Depth to a dense clay layer ranges 
from 35 to 55 inches. 


Permeability of the Argixerolls is slow to moderately 
rapid. Available water capacity is high to very high. 
Water is sometimes perched above the dense clay layer 
in December through March. Effective rooting depth is 
35 to 55 inches. Runoff is slow, and the hazard of 
erosion is none to slight. 

Most areas of this unit are used as wildlife habitat 
and watershed. A few areas are used for firewood 


` production, timber production, nonirrigated pasture, and 


homesite development. 

Ponderosa pine, Douglas fir, and California black oak 
are the main tree species on this unit. On the basis of a 
100-year site curve, the mean site index for ponderosa 
pine is 90 on the Haploxeralfs and 120 on the 
Argixerolls. On the basis of a 100-year site curve, the 
mean site index for Douglas fir is 90 on the 
Haploxeralfs and 110 on the Argixerolls. The potential 
annual production from a fully stocked stand of 
ponderosa pine is 290 board feet per acre on the 
Haploxeralfs and 570 board feet on the Argixerolls. 

The main limitation for the harvesting of timber and 
firewood is seasonal wetness. Use of wheeled and 
tracked equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unsurfaced roads and skid trails are soft when wet, and 
they may be impassable during rainy periods. Rock for 
construction of roads is not readily available in areas of 
this unit. Establishing plant cover on steep cuts and fills 
reduces erosion. 

Seedling survival is a concern in the production of 
timber on this unit. Reforestation should be carefully 
managed to reduce competition from undesirable plants 
and to provide partial shade for seedlings. Reforestation 
can be accomplished by planting ponderosa pine or 
Douglas fir seedlings. If seed trees are present, natural 
reforestation of cutover areas by ponderosa pine occurs 
frequently. Natural Douglas fir seedlings usually do not 
survive. Ponding during the rainy season reduces root 
respiration, which results in a low survival rate of 
seedlings in the wet areas. Because the rooting depth is 
restricted by a water table, trees are sometimes subject 
to windthrow. 

Among the common forest understory plants are reed 
fescue, poison oak, bedstraw, and rushes. 

This unit is suited to hay and pasture. The main 
limitations are very slow permeability in some areas, a 
seasonal high water table, and standing water in 
drainageways during the wet season. Plants that 
tolerate wetness should be seeded. Grazing should be 
limited to late in spring and in summer to protect the 
soils from trampling, which reduces productivity. 

If this unit is used for homesite development, the 
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main limitations are ponding on the Haploxeralfs and 
the perched water table in the Argixerolls. Restricted 
permeability and the perched water table increase the 
possibility of failure of septic tank absorption fields. 

This map unit is in capability subclass Illw (5), 
nonirrigated. 


136—Henneke-Montara complex, 15 to 50 percent 
slopes. This map unit is on hills and mountains. The 
native vegetation is mainly chaparral. Elevation is 500 
to 2,000 feet. The average annual precipitation is 35 to 
50 inches, the average annual air temperature is 55 to 
59 degrees F, and the average frost-free period is 175 
to 250 days. 

This unit is 35 percent Henneke gravelly loam and 30 
percent Montara loam. The components of this unit are 
so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Rock outcrop 
and Squawrock soils and small areas of Maxwell soils 
on toe slopes, in swales, and in small valleys. Also 
included are small areas of Henneke and Montara soils 
that have slopes of more than 50 percent or less than 
15 percent. Included areas make up about 35 percent 
of the total acreage. 

The Henneke soil is shallow and well drained. It 
formed in material derived dominantly from serpentinitic 
rock. Typically, the surface layer is dark brown gravelly 
loam about 4 inches thick. The subsoil is dark reddish 
brown very gravelly clay loam about 15 inches thick. 
Serpentinitic rock is at a depth of 19 inches. 

Permeability of the Henneke soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runcff is rapid, and the 
hazard of erosion is high. The calcium-to-magnesium 
ratio is 1:1 or less. 

The Montara soil is shallow and well drained. It 
formed in material derived dominantly from serpentinitic 
rock. Typically, the surface is covered with a mat of 
decayed cypress needles and twigs about 2 inches 
thick. The surface layer is dark grayish brown loam 
about 3 inches thick. The subsurface layer is dark 
grayish brown over dark brown loam about 10 inches 
thick. Fractured serpentinite is at a depth of 13 inches. 
In some areas the surface layer is gravelly loam. 

Permeability of the Montara soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is high. The calcium-to-magnesium 
ratio is 1:1 or less. 

This unit is used mainly as watershed, wildlife 
habitat, and recreation areas. 
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The natural vegetation on this unit is mainly brush 
because of the limited soil depth, very low available 
water capacity, low soil fertility because of the ratio of 
calcium to magnesium, and climate. Using prescribed 
burning, chemical treatment, or mechanical treatment in 
small areas of 10 to 50 acres improves wildlife habitat, 
increases wildlife access and water production, and 
reduces the risk of wildfire. 

This map unit is in capability subclass Vlle (15), 
nonirrigated. 


137—Henneke-Montara complex, 50 to 75 percent 
slopes. This map unit is on hills and mountains. The 
native vegetation is mainly chaparral. Elevation is 500 
to 2,000 feet. The average annual precipitation is 35 to 
50 inches, the average annual air temperature is 55 to 
59 degrees F, and the average frost-free period is 175 
to 250 days. 

This unit is 35 percent Henneke gravelly loam and 30 
percent Montara loam. The components of this unit are 
so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Rock outcrop 
and Squawrock soils and small areas of Maxwell soils 
on toe slopes, in swales, and in small valleys. Also 
included are small areas of Henneke and Montara soils 
that have slopes of more than 75 percent or less than 
50 percent. Included areas make up about 35 percent 
of the total acreage. 

The Henneke soil is shallow and well drained. It 
formed in material derived dominantly from serpentinitic 
rock. Typically, the surface layer is dark brown gravelly 
loam about 4 inches thick. The subsoil is dark reddish 
brown very gravelly clay loam about 15 inches thick. 
Serpentinitic rock is at a depth of 19 inches. 

Permeability of the Henneke soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is very rapid, and the 
hazard of erosion is very high. The calcium-to- 
magnesium ratio is 1:1 or less. 

The Montara soil is shallow and well drained. It 
formed in material derived dominantly from serpentinitic 
rock. Typically, the surface is covered with a mat of 
decayed cypress needles and twigs about 2 inches 
thick. The surface layer is dark grayish brown loam 
about 3 inches thick. The subsurface layer is dark 
grayish brown over dark brown loam about 10 inches 
thick. Fractured serpentinite is at a depth of 13 inches. 
In some areas the surface layer is gravelly loam. 

Permeability of the Montara soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is very rapid, and the 
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hazard of erosion is very high. The calcium-to- 
magnesium ratio is 1:1 or less. 

This unit is used mainly as watershed, wildlife 
habitat, and recreation areas. 

The natural vegetation on this unit is mainly brush 
because of the limited soil depth, very low available 
water capacity, low soil fertility because of the ratio of 
calcium to magnesium, and climate. Using prescribed 
burning, chemical treatment, or mechanical treatment in 
small areas of 10 to 50 acres improves wildlife habitat, 
increases wildlife access and water production, and 
reduces the risk of wildfire. 

This map unit is in capability subclass Vlle (15), 
nonirrigated. 


138—Holohan-Hollowtree-Casabonne complex, 9 
to 30 percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly Douglas fir, 
tanoak, and Pacific madrone. Elevation is 1,000 to 
4.000 feet. The average annual precipitation is 45 to 65 
inches, the average annual air temperature is 52 to 58 
degrees F, and the average frost-free period is 175 to 
200 days. 

This unit is 40 percent Holohan very gravelly sandy 
loam, 20 percent Hollowtree gravelly sandy loam, and 
20 percent Casabonne gravelly loam. The components 
of this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Bluenose, 
Kekawaka, Maymen, Pardaloe, Sanhedrin, Shortyork, 
Updegraff, Woodin, and Yorkville soils. Also included 
are small areas of soils that have slopes of more than 
30 percent. Included areas make up about 20 percent 
of the total acreage. 

The Holohan soil is very deep and well drained. It 
formed in material derived dominantly from sandstone. 
Typically, the surface is covered with a mat about 0.5 
inch thick. The mat consists of partially decomposed 
Douglas fir needles, tanoak leaves, and twigs mixed 
with fine gravel. The surface layer is brown very 
gravelly sandy loam about 6 inches thick. The upper 9 
inches of the subsoil is brown very cobbly loam, and the 
lower 40 inches is light yellowish brown and very pale 
brown very gravelly sandy loam. The substratum is very 
pale brown extremely gravelly loamy sand about 6 
inches thick. Sandstone is at a depth of 61 inches. 
Depth to bedrock ranges from 60 to 80 inches. In some 
areas the subsoil is redder in color or has base 
saturation of less than 35 percent. 

Permeability of the Holohan soil is moderate. 
Available water capacity is very low to low. Effective 
rooting depth is 60 inches or more. Runoff is medium to 


rapid, and the hazard of erosion is moderate to high. 
The Hollowtree soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of decomposed leaves and twigs mixed with fine gravel 
about 0.5 inch thick. The surface layer is dark grayish 
brown gravelly sandy loam about 4 inches thick. The 


- upper 5 inches of the subsoil is yellowish brown 


gravelly loam, and the lower 15 inches is brown very 
gravelly loam. The substratum is light yellowish brown 
extremely cobbly sandy loam about 11 inches thick. 
Sandstone is at a depth of 35 inches. Depth to bedrock 
ranges from 20 to 40 inches. 

Permeability of the Hollowtree soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 20 to 40 inches. Runoff is medium to rapid, and the 
hazard of erosion is moderate to high. 

The Casabonne soil is deep and well drained. it 
formed in material derived dominantly from sandstone 
or shale. Typically, the surface layer is reddish yellow 
gravelly loam about 15 inches thick. The upper 28 
inches of the subsoil is reddish yellow clay loam, and 
the lower 10 inches is reddish yellow gravelly clay loam. 
The substratum is reddish yellow gravelly clay loam 
about 5 inches thick. Soft sandstone is at a depth of 58 
inches. Depth to soft bedrock ranges from 40 to 60 
inches. In some areas the surface layer is loam and is 
darker in color. 

Permeability of the Casabonne soil is moderate. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is medium to 
rapid, and the hazard of erosion is moderate to high. 

This unit is used mainly for timber and firewood 
production. It is also used as wildlife habitat and 
watershed. 

Tanoak, canyon live oak, Pacific madrone, and 
Douglas fir are the main tree species on this unit. On 
the basis of a 100-year site curve, the mean site index 
for Douglas fir is 132 on the Holohan soil, 106 on the 
Hollowtree soil, and 144 on the Casabonne soil. The 
potential annual production from a fully stocked stand of 
Douglas fir is 550 board feet per acre on the Holohan 
Soil, 310 board feet on the Hollowtree soil, and 665 
board feet on the Casabonne soil. 

There are no major soil limitations for the harvesting 
of timber on this unit. Rock for construction of roads is 
available in areas of this unit. Revegetation of exposed 
subsoil material is difficult on the Holohan and 
Hollowtree soils because of the large amount of coarse 
fragments and very low to low available water capacity. 
Establishing plant cover on steep cuts and fills reduces 
erosion on this unit, especially on the Casabonne soil. 
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Plant competition and seedling survival are concerns 
in the production of timber on this unit. If planting sites 
on this unit are properly prepared, it is feasible to 
replace stands of brush and hardwoods with conifers. 
When openings are made in the canopy, invading 
brushy plants can prevent the establishment of 
seedlings. Reforestation should be carefully managed to 
reduce competition from undesirable plants and to 
provide partial shade for seedlings. Reforestation can 
be accomplished by planting Douglas fir or ponderosa 
pine seedlings. If seed trees are present, natural 
reforestation of cutover areas by conifers occurs 
infrequently because of the predominance of tanoak on 
this unit. 

Among the common forest understory plants are 
tanoak, poison oak, brackenfern, and pyrola. Beargrass 
is common in recently harvested areas. 

This map unit is in capability subclass Vls (5), 
nonirrigated. 


139—Holohan-Hollowtree-Casabonne complex, 30 
to 50 percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly Douglas fir, 
tanoak, and Pacific madrone. Elevation is 1,000 to 
4,000 feet. The average annual precipitation is 45 to 65 
inches, the average annual air temperature is 52 to 58 
degrees F, and the average frost-free period is 175 to 
200 days. 

This unit is 45 percent Holohan very gravelly sandy 
loam, 20 percent Hollowtree gravelly sandy loam, and 
15 percent Casabonne gravelly loam. The components 
of this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

included in this unit are small areas of Bluenose, 
Kekawaka, Maymen, Pardaloe, Sanhedrin, Shortyork, 
Updegraff, Woodin, and Yorkville soils and Rock 
outcrop. Also included are small areas of soils that have 
slopes of more than 50 percent or less than 30 percent. 
Included areas make up about 20 percent of the total 
acreage. 

The Holohan soil is very deep and well drained. It 
formed in material derived dominantly from sandstone. 
Typically, the surface is covered with a mat about 0.5 
inch thick. The mat consists of partially decomposed 
Douglas fir needles, tanoak leaves, and twigs mixed 
with fine gravel. The surface layer is brown very 
gravelly sandy loam about 6 inches thick. The upper 9 
inches of the subsoil is brown very cobbly loam, and the 
lower 40 inches is light yellowish brown and very pale 
brown very gravelly sandy loam. The substratum is very 
pale brown extremely gravelly loamy sand about 6 
inches thick. Sandstone is at a depth of 61 inches. 
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Depth to bedrock ranges from 60 to 80 inches. 

Permeability of the Holohan soil is moderate. 
Available water capacity is very low to low. Effective 
rooting depth is 60 inches or more. Runoff is rapid, and 
the hazard of erosion is high. 

The Hollowtree soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of decomposed leaves and twigs mixed with fine gravel 
about 0.5 inch thick. The surface layer is dark grayish 
brown gravelly sandy loam about 4 inches thick. The 
upper 5 inches of the subsoil is yellowish brown 
gravelly loam, and the lower 15 inches is brown very 
gravelly loam. The substratum is light yellowish brown 
extremely cobbly sandy loam about 11 inches thick. 
Sandstone is at a depth of 35 inches. Depth to bedrock 
ranges from 20 to 40 inches. 

Permeability of the Hollowtree soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 20 to 40 inches. Runoff is rapid, and the hazard of 
erosion is high. 

The Casabonne soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
or shale. Typically, the surface layer is reddish yellow 
gravelly loam about 15 inches thick. The upper 28 
inches of the subsoil is reddish yellow clay loam, and 
the lower 10 inches is reddish yellow gravelly clay loam. 
The substratum is reddish yellow gravelly clay loam 
about 5 inches thick. Soft sandstone is at a depth of 58 
inches. Depth to soft bedrock ranges from 40 to 60 
inches. In some areas the surface layer is loam and is 
darker in color. 

Permeability of the Casabonne soil is moderate. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is rapid, and 
the hazard of erosion is high. 

This unit is used mainly for timber and firewood 
production. It is also used as wildlife habitat and 
watershed. 

Tanoak, canyon live oak, Pacific madrone, and 
Douglas fir are the main tree species on this unit. On 
the basis of a 100-year site curve, the mean site index 
for Douglas fir is 132 on the Holohan soil, 106 on the 
Hollowtree soil, and 144 on the Casabonne soil. The 
potential annual production from a fully stocked stand of 
Douglas fir is 570 board feet per acre on the Holohan 
soil, 310 board feet on the Hollowtree soil, and 665 
board feet on the Casabonne soil. 

The main limitation for the harvesting of timber is 
steepness of slope. Wheeled and tracked equipment 
can be used in the less sloping areas, but cable yarding 
systems generaily disturb the soil less in the steeper 
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areas. Rock for construction of roads is available in 
areas of this unit. Revegetation of exposed subsoil 
material is difficult on the Holohan and Hollowtree soils 
because of the large amount of coarse fragments in the 
soil and the very low to low available water capacity. 

Plant competition and seedling survival are concerns 
in the production of timber on this unit. If planting sites 
are properly prepared, it is feasible to replace stands of 
brush and hardwoods with conifers. When openings are 
made in the canopy, invading brushy plants can prevent 
the establishment of seedlings. Reforestation should be 
carefully managed to reduce competition from 
undesirable plants and to provide partial shade for 
seedlings. Reforestation can be accomplished by 
planting Douglas fir or ponderosa pine seedlings. If 
Seed trees are present, natural reforestation of cutover 
areas by conifers occurs infrequently because of the 
predominance of tanoak on this unit. 

Among the common forest understory plants are 
tanoak, poison oak, brackenfern, and pyrola. Beargrass 
is common in recently harvested areas. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


140—Holohan-Hollowtree complex, 50 to 75 
percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly Douglas fir, 
tanoak, and Pacific madrone. Elevation is 1,000 to 
4,000 feet. The average annual precipitation is 45 to 65 
inches, the average annual air temperature is 52 to 58 
degrees F, and the average frost-free period is 175 to 
200 days. 

This unit is 45 percent Holohan very gravelly sandy 
loam and 35 percent Hollowtree gravelly sandy loam. 
The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Bluenose, 
Casabonne, Maymen, Pardaloe, Sanhedrin, and 
Woodin soils and Rock outcrop. Also included are small 
areas of soils that have slopes of less than 50 percent. 
included areas make up about 20 percent of the total 
acreage. 

The Holohan soil is very deep and well drained. It 
formed in material derived dominantly from sandstone. 
Typically, the surface is covered with a mat about 0.5 
inch thick. The mat consists of partially decomposed 
Douglas fir needles, tanoak leaves, and twigs mixed 
with fine gravel. The surface layer is brown very 
gravelly loam about 6 inches thick. The upper 9 inches 
of the subsoil is brown very cobbly loam, and the lower 
40 inches is light yellowish brown very pale brown very 


gravelly sandy loam. The substratum is very pale brown 
extremely gravelly loamy sand about 6 inches thick. 
Sandstone is at a depth of 61 inches. Depth to bedrock 
ranges from 60 to 80 inches. 

Permeability of the Holohan soil is moderate. 
Available water capacity is very low to low. Effective 
rooting depth is 60 inches or more. Runoff is very rapid, 
and the hazard of erosion is very high. 

The Hollowtree soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of decomposed leaves and twigs mixed with fine gravel 
about 0.5 inch thick. The surface layer is dark grayish 
yellowish brown gravelly sandy loam about 4 inches 
thick. The upper 5 inches of the subsoil is brown 
gravelly loam, and the lower 15 inches is brown very 
gravelly loam. The substratum is light yellowish brown 
extremely cobbly sandy loam about 11 inches thick. 
Sandstone is at a depth of 35 inches. Depth to bedrock 
ranges from 20 to 40 inches. In some areas the subsoil 
is redder in color or has base saturation of less than 35 
percent. 

Permeability of the Hollowtree soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 20 to 40 inches. Runoff is very rapid, and the hazard 
of erosion is very high. 

This unit is used mainly for timber and firewood 
production. It is also used as wildlife habitat and 
watershed. 

Tanoak, canyon live oak, Pacific madrone, and 
Douglas fir are the main tree species on this unit. On 
the basis of a 100-year site curve, the mean site index 
for Douglas fir is 132 on the Holohan soil and 106 on 
the Hollowtree soil. The potential annual production 
from a fully stocked stand of Douglas fir is 550 board 
feet per acre on the Holohan soil and 310 board feet on 
the Hollowtree soil. 

The main limitation for the harvesting of timber is 
steepness of slope. Steepness of slope limits the use of 
wheeled and tracked equipment in skidding. Cable 
yarding systems generally disturb the soil less. Rock for 
construction of roads is available in areas of this unit. 
Rocks and loose soil material may slide onto roads, 
increasing the need for road maintenance. Revegetation 
of exposed subsoil material is difficult on the soils in 
this unit because of the large amount of coarse 
fragments and very low to low available water capacity. 

Plant competition and seedling survival are concerns 
in the production of timber on this unit. If planting sites 
on this unit are properly prepared, it is feasible to 
replace stands of brush and hardwoods with conifers. 
When openings are made in the canopy, invading 
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brushy plants can prevent the establishment of 
seedlings. Reforestation should be carefully managed to 
reduce competition from undesirable plants and to 
provide partial shade for seedlings. Reforestation can 
be accomplished by planting Douglas fir or ponderosa 
pine seedlings. If seed trees are present, natural 
reforestation of cutover areas by conifers occurs 
infrequently because of the predominance of tanoak on 
this unit. 

Among the common forest understory plants are 
tanoak, poison oak, brackenfern, and pyrola. Beargrass 
is common in recently harvested areas. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


141—Hopland loam, 30 to 50 percent slopes. This 
moderately deep, well drained soil is on hills and 
mountains. It formed in material weathered from 
sandstone and shale. The native vegetation is mainly 
oaks. annual grasses, forbs, and some Douglas fir. 
Elevation is 500 to 3,000 feet. The average annual 
precipitation is 35 to 50 inches, the average annual air 
temperature is 54 to 59 degrees F, and the average 
frost-free period is 175 to 250 days. 

Typically, the surface layer is yellowish red loam 
about 5 inches thick. The upper 7 inches of the subsoil 
is yellowish red loam, and the lower 19 inches is 
yellowish red clay loam over loam. Soft, fractured 
sandstone and shale are at a depth of 31 inches. Depth 
to soft bedrock ranges from 20 to 40 inches. 

Included in this unit are small areas of Bearwallow, 
Casabonne, Cummiskey, Hellman, Kekawaka, 
Squawrock, Witherell, Wohly, Yorktree, and Yorkville 
soils. Also included are small areas of Hopland soils 
that have slopes of less than 30 percent or more than 
50 percent and soils that are similar to this Hopland soil 
but have 35 to 45 percent coarse fragments in the 
subsoil. Included areas make up about 20 percent of 
the total acreage. 

Permeability of this Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is high. 

This unit is used mainly for firewood production and 
as watershed and recreation areas. It is also used for 
homesite development. 

California black oak and Pacific madrone are the 
main tree species on this unit. The unit can produce 
about 35 cords of wood per acre from a stand of trees 
50 years old. On the basis of a 50-year site curve, the 
mean site index for California black oak is 44. Among 
the trees of limited extent are Douglas fir, Oregon white 
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oak, interior live oak, and blue oak. 

The main limitations for the harvesting of firewood 
are steepness of slope, the hazard of erosion, and 
seasonal wetness. Unless adequate plant cover or 
water bars are provided, steep yarding paths, skid trails, 
and firebreaks are subject to rilling and gullying. 
Disturbance of the protective layer of duff can be 
reduced by the careful use of wheeled and tracked 
equipment or cable yarding systems. Use of wheeled 
and tracked equipment when the soil is moist produces 
ruts, compacts the soil, and can damage the roots of 
trees. Unsurfaced roads and skid trails are slippery 
when wet, and they may be impassable during rainy 
periods. Rock for construction of roads is not available 
in areas of this unit. Establishing plant cover on steep 
cuts and fills reduces erosion. After cutting, hardwoods 
can regenerate by stump sprouting. Regrowth is best if 
cutting is done in December through May. 

Among the common forest understory plants are iris, 
blue wildrye, and dogtail. 

This unit is poorly suited to homesite development. 
The main limitations are depth to bedrock, slope, low 
soil strength, and the high hazard of erosion. Cuts 
needed to provide essentially level building sites can y 
expose rock. Access roads must be designed to provide 
adequate cut slope grade, and drains are needed to 
control surface runoff. Revegetating disturbed areas 
around construction sites helps to control erosion. 
Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


142—Hopland loam, 50 to 75 percent slopes. This 
moderately deep, well drained soil is on hills and 
mountains. It formed in material weathered from 
sandstone and shale. The native vegetation is mainly 
oaks, annual grasses, forbs, and some Douglas fir. 
Elevation is 500 to 3,000 feet. The average annual 
precipitation is 35 to 50 inches, the average annual air 
temperature is 54 to 59 degrees F, and the average 
frost-free period is 175 to 250 days. 

Typically, the surface layer is yellowish red loam 
about 5 inches thick. The upper 7 inches of the subsoil 
is yellowish red loam, and the lower 19 inches is 
yellowish red clay loam over loam. Soft, fractured 
sandstone and shale are at a depth of 31 inches. Depth 
to soft bedrock ranges from 20 to 40 inches. 

Included in this unit are small areas of Bearwallow, 
Casabonne, Cummiskey, Hellman, Kekawaka, 
Squawrock, Witherell, Wohly, Yorktree, and Yorkville 
soils. Also included are small areas of Hopland soils 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


that have slopes of less than 50 percent or more than 
75 percent and soils that are similar to this Hopland soil 
but have 35 to 45 percent coarse fragments in the 
subsoil. Included areas make up about 25 percent of 
the acreage. 

Permeability of this Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is very rapid, 
and the hazard of erosion is very high. : 

This unit is used as watershed and recreation areas. 
A few areas are also used for firewood production. 

California black oak and Pacific madrone are the 
main tree species on this unit. The unit can produce 
about 35 cords of wood per acre from a stand of trees 
50 years old. On the basis of a 50-year site curve, the 
mean site index for California black oak is 44. Among 
the trees of limited extent are live oak, Oregon white 
oak, and Douglas fir. Estimates of the site index and 
yield for Douglas fir have not been made. 

Harvesting of trees usually is not feasible on this unit 
because of the steepness of slope, hazard of erosion, 
and seasonal wetness. When harvesting firewood, 
steepness of slope limits the use of wheeled and 
tracted equipment in skidding. Cable yarding systems 
generally disturb the soil less. Unless adequate plant 
cover or water bars are provided, steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying. Harvesting systems that lift logs entirely off the 
ground reduce the disturbance of the protective layer of 
duff. Unsurfaced roads and skid trails are slippery when 
wet, and they may be impassable during rainy periods. 
Rock for construction of roads is not readily available in 
areas of this unit. Establishing plant cover on steep cuts 
and fills reduces erosion. Roads may fail and landslides 
may occur following deep soil disturbance. 

Among the common forest understory plants are iris, 
blue wildrye, and dogtail. 

This map unit is in capability subclass Vile (15), 
nonirrigated. 


143—Hopland-Maymen-Etsel complex, 30 to 50 
percent slopes. This map unit is mainly on side slopes 
and ridgetops of hills and mountains. The native 
vegetation is mainly oaks and chaparral. Elevation is 
2,000 to 3,500 feet. The average annual precipitation is 
40 to 55 inches, the average annual air temperature is 
53 to 58 degrees F, and the average frost-free period is 
150 to 200 days. 

This unit is 35 percent Hopland loam, 30 percent 
Maymen sandy loam, and 20 percent Etsel gravelly 
loam. The Hopland soil is on concave side slopes, and 
the Maymen and Etsel soils are on convex side slopes, 
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spur ridges, and ridgetops. The components of this unit 
are so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Cummiskey, 
Dingman, Sanhedrin, and Speaker soils and soils that 
are similar to the Hopland soil but have a clay subsoil. 
Also included are small areas of Hopland, Maymen, and 
Etsel soils that have slopes of less than 30 percent or 
more than 50 percent. Included areas make up about 
15 percent of the total acreage. 

The Hopland soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
yellowish red loam about 5 inches thick. The upper 7 
inches of the subsoil is yellowish red loam, and the 
lower 19 inches is yellowish red clay loam over loam. 
Soft, fractured sandstone and shale are at a depth of 31 
inches. In some areas the surface layer is gravelly 
loam. Depth to soft bedrock ranges from 20 to 40 
inches. 

Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is high. 

The Maymen soil is shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone and shale. Typically, the 
surface layer is light yellowish brown sandy loam about 
5 inches thick. The subsoil is light yellowish brown 
sandy loam about 6 inches thick. Hard, fractured 
sandstone is at a depth of 11 inches. Depth to bedrock 
ranges from 10 to 20 inches. 

Permeability of the Maymen soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is high. 

The Etsel soil is very shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone and shale. Typically, the 
surface layer is light yellowish brown gravelly loam 3 
inches thick over very gravelly loam about 4 inches 
thick. Fractured sandstone and shale are at a depth of 
7 inches. Depth to bedrock ranges from 4 to 10 inches. 

Permeability of the Etsel soil is moderate. Available 
water capacity is very low. Effective rooting depth is 4 
to 10 inches. Runoff is rapid, and the hazard of erosion 
is moderate. 

This unit is used mainly as watershed, wildlife 
habitat, and recreation areas. 

The vegetation on this unit is mainly oaks and 
knobcone pine on the Hopland soil and chaparral on the 
Maymen and Etsel soils. The natural vegetation on this 
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unit is mainly brush because of the limited soil depth, 
restricted available water capacity in some areas, and 
climate. Using prescribed burning, chemical treatment, 
or mechanical treatment in small areas of 10 to 50 
acres improves wildlife habitat, increases wildlife access 
and water production, and reduces the risk of wildfire. 
Firebreaks constructed on ridgetops help to control 
wildfires that result in erosion. If the Hopland and 
Maymen soils are cleared for firebreaks, seeding grass 
helps to prevent erosion. The Etsel soil will not support 
a good stand of grass. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


144—Hopland-Maymen-Etsel complex, 50 to 75 
percent slopes. This map unit is mainly on side slopes 
and ridgetops of hills and mountains. The native 
vegetation is mainly oaks and chaparral. Elevation is 
2.000 to 3.500 feet. The average annual precipitation is 
40 to 55 inches, the average annual air temperature is 
53 to 58 degrees F, and the average frost-free period is 
150 to 200 days. 

This unit is 35 percent Hopland loam, 30 percent 
Maymen sandy loam, and 20 percent Etsel gravelly 
loam. The Hopland soil is on concave side slopes, and 
the Maymen and Etsel soils are on convex side slopes, 
spur ridges, and ridgetops. The components of this unit 
are so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Cummiskey, 
Dingman, Sanhedrin, and Speaker soils and soils that 
are similar to the Hopland soil but have a clay subsoil. 
Also included are small areas of Hopland, Maymen, and 
Etsel soils that have slopes of less than 50 percent or 
more than 75 percent. Included areas make up about 
15 percent of the total acreage. 

The Hopland soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
yellowish red loam about 5 inches thick. The upper 7 
inches of the subsoil is yellowish red loam, and the 
lower 19 inches is yellowish red clay loam over loam. 
Soft, fractured sandstone and shale are at a depth of 31 
inches. In some areas the surface layer is gravelly 
loam. Depth to soft bedrock ranges from 20 to 40 
inches. 

Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 

The Maymen soil is shallow and somewhat 
excessively drained. It formed in material derived 
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dominantly from sandstone or shale. Typically, the 
surface layer is light yellowish brown sandy loam about 
5 inches thick. The subsoil is light yellowish brown 
sandy loam about 6 inches thick. Hard, fractured 
sandstone is at a depth of 11 inches. Depth to bedrock 
ranges from 10 to 20 inches. 

Permeability of the Maymen soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Etsel soil is very shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone and shale. Typically, the 
surface layer is light yellowish brown gravelly loam 
about 3 inches thick over very gravelly loam 4 inches 
thick. Fractured sandstone and shale are at a depth of 
7 inches. Depth to bedrock ranges from 4 to 10 inches. 

Permeability of the Etsel soil is moderate. Available 
water capacity is very low. Effective rooting depth is 4 
to 10 inches. Runoff is very rapid, and the hazard of 
erosion is very high. 

This unit is used mainly as watershed, wildlife 
habitat, and recreation areas. 

Vegetation is oaks and knobcone pine on the 
Hopland soil and chaparral on the Maymen and Etsel 
soils. The natural vegetation on this unit is mainly brush 
because of the limited soil depth, restricted available 
water capacity in some areas, and climate. Using 
prescribed burning or chemical treatment in small areas 
of 10 to 50 acres improves wildlife habitat, increases 
wildlife access and water production, and reduces the 
risk of wildfire. Firebreaks constructed on ridgetops help 
to control wildfire that results in erosion. Rocks and 
loose soil material may slide onto roads along side 
slopes, increasing the need for road maintenance. If the 
Hopland and Maymen soils are cleared for firebreaks, 
seeding grass helps to prevent erosion. The Etsel soil 
will not support a good stand of grass. 

This map unit is in capability subclass Vile (5), 
nonirrigated. 


145—Hopland-Sanhedrin-Kekawaka complex, 15 to 
30 percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly oak 
woodland with scattered conifers. Elevation is 1,000 to 
3,500 feet. The average annual precipitation is 35 to 60 
inches, the average annual air temperature is 53 to 59 
degrees F, and the average frost-free period is 150 to 
200 days. 

This unit is 45 percent Hopland loam, 20 percent 
Sanhedrin gravelly loam, and 15 percent Kekawaka 
loam. The components of this unit are so intricately 
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intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Bearwallow, 
Casabonne, Cummiskey, Etsel, Hellman, Mayacama, 
Speaker, Witherell, Wohly, Woodin, and Yorkville soils. 
Also included are areas of Rock outcrop. Included areas 
make up about 20 percent of the total acreage. 

The Hopland soil is moderately deep and well ` 
drained. It formed in material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
yellowish red loam 5 inches thick. The upper 7 inches 
of the subsoil is yellowish red loam, and the lower 19 
inches is yellowish red clay loam over loam. Soft, 
fractured sandstone and shale are at a depth of 31 
inches. Depth to soft bedrock ranges from 20 to 40 
inches. In some areas the surface layer is gravelly 
loam. 

Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is moderate. 

The Sanhedrin soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of needles, twigs, and decomposed litter about 2 
inches thick. The surface layer is brown gravelly loam 
about 13 inches thick. The upper 10 inches of the 
subsoil is yellowish brown gravelly loam, and the lower 
20 inches is yellowish brown gravelly clay loam. 
Interbedded, hard sandstone and siltstone are at a 
depth of 43 inches. Depth to bedrock ranges from 40 to 
60 inches. 

Permeability of the Sanhedrin soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 40 to 60 inches. Runoff is rapid, and the 
hazard of erosion is moderate. 

The Kekawaka soil is very deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of leaves, needles, and twigs about 1 inch thick. 
The surface layer is yellowish red loam about 4 inches 
thick. The upper 31 inches of the subsoil is yellowish 
red clay loam, and the lower 26 inches is red clay. In 
some areas the surface layer is clay loam or gravelly 
loam. 

Permeability of the Kekawaka soil is moderately 
slow. Available water capacity is high. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of erosion is moderate. 

This unit is used for firewood production, as 
recreation areas, watershed, and wildlife habitat, and for 
timber production. 
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California black oak, Oregon white oak, and Pacific 
madrone are the main tree species on the Hopland soil. 
Among the trees of limited extent is blue oak. On the 
basis of a 50-year site curve, the mean site index for 
California black oak is 44. This soil can produce about 
35 cords of wood per acre from a stand of trees 50 
years old. 

Ponderosa pine, Douglas fir, California black oak, 
and Pacific madrone are the main tree species on the 
Sanhedrin and Kekawaka soils. Among the trees of 
limited extent are sugar pine and Oregon white oak. On 
the basis of a 100-year site curve, the mean site index 
for ponderosa pine is 111 on the Sanhedrin soil and 
113 on the Kekawaka soil. On the basis of a 100-year 
Site curve, the mean site index for Douglas fir is 113 on 
the Sanhedrin soil and 106 on the Kekawaka soil. The 
potential annual production from a fully stocked stand of 
ponderosa pine is 475 board feet per acre on the 
Sanhedrin soil and 495 board feet on the Kekawaka 
Soil. 

The main limitation for the harvesting of timber is 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unsurfaced roads and skid trails are slippery when wet, 
and they may be impassable during rainy periods. 
Roads on the Kekawaka soil are dusty when dry. 
Surface treatment may be desirable during periods of 
heavy use. Rock for construction of roads is not 
available in areas of this unit. Establishing plant cover 
on steep cuts and fills reduces erosion. The Kekawaka 
soil has a tendency to slump in some areas. 

Seedling survival and plant competition are concerns 
in the production of timber on this unit. The high soil 
temperature and limited soil moisture during the 
growing season cause mortality of seedlings, especially 
on south- and southwest-facing slopes. Reforestation 
should be carefully managed to reduce competition from 
undesirable plants and to provide partial shade for 
seedlings. Reforestation can be accomplished by 
planting ponderosa pine and Douglas fir seedlings on 
the Kekawaka and Sanhedrin soils. Plantings on the 
Hopland soil have little chance of survival because of 
the high soil temperature and limited soil moisture. 

Among the common forest understory plants are 
poison oak, bedstraw, and scattered perennial grasses. 

This map unit is in capability unit IVe-1 (5), 
nonirrigated. 


146—Hopland-Sanhedrin-Kekawaka complex, 30 to 
50 percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly oak 
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woodland with scattered conifers. Elevation is 1,000 to 
3,500 feet. The average annual precipitation ís 35 to 60 
inches. the average annual air temperature is 53 to 59 
degrees F, and the average frost-free period is 150 to 
200 days. 

This unit is 45 percent Hopland loam, 20 percent 
Sanhedrin gravelly loam, and 15 percent Kekawaka 
loam. The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Bearwallow, 
Casabonne, Cummiskey, Speaker, Witherell, Wohly, 
Woodin, and Yorkville soils. Also included are areas of 
Rock outcrop and soils that are more than 35 percent 
rock fragments. Included areas make up about 20 
percent of the total acreage. 

The Hopland soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
yellowish red loam about 5 inches thick. The upper 7 
inches of the subsoil is yellowish red loam, and the 
lower 19 inches is yellowish red clay loam over loam. 
Soft, fractured sandstone and shale are at a depth of 31 
inches. Depth to soft bedrock ranges from 20 to 40 
inches. In some areas the surface layer is gravelly 
loam. 

Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is high. 

The Sanhedrin soi! is deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of twigs, needles, and decomposing litter about 2 
inches thick. The surface layer is brown gravelly loam 
about 13 inches thick. The upper 10 inches of the 
subsoil is yeliowish brown gravelly loam, and the lower 
20 inches is yellowish brown gravelly clay loam. 
Interbedded, hard sandstone and siltstone are at a 
depth of 43 inches. Depth to bedrock ranges from 40 to 
60 inches. 


Permeability of the Sanhedrin scil is moderately slow. 


Available water capacity is moderate. Effective rooting 
depth is 40 to 60 inches. Runoff is rapid, and the 
hazard of erosion is high. 

The Kekawaka soil is very deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of leaves, needles, and twigs about 1 inch thick. 
The surface layer is yellowish red loam about 4 inches 
thick. The upper 31 inches of the subsoil is yellowish 
red clay loam, and the lower 26 inches is red clay. In 
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some areas the surface layer is gravelly loam or clay 
loam, and in some areas the depth to soft sandstone is 
less than 60 inches. 

Permeability of the Kekawaka soil is moderately 
slow. Available water capacity is high. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard cf erosion is high. 

This unit is used for firewood production, as 
recreation areas, watershed, and wildlife habitat, and for 
timber production. 

California black oak, Oregon white oak, and Pacific 
madrone are the main tree species on the Hopland soil. 
Among the trees of limited extent is blue oak. On the 
basis of a 100-year site curve, the mean site index for 
California black oak is 44. This soil can produce about 
35 cords of wood per acre for a stand of trees 50 years 
old. 

Ponderosa pine, Douglas fir, California black oak, 
and Pacific madrone are the main tree species on the 
Sanhedrin and Kekawaka soils. Among the trees of 
limited extent are sugar pine and Oregon white oak. On 
the basis of a 100-year site curve, the mean site index 
for ponderosa pine is 111 on the Sanhedrin soil and 
113 on the Kekawaka soil. On the basis of a 100-year 
site curve, the mean site index for Douglas fir is 113 on 
the Sanhedrin soil and 106 on the Kekawaka soil. The 
potential annual production from a fully stocked stand of 
ponderosa pine is 475 board feet per acre on the 
Sanhedrin soil and 495 board feet on the Kekawaka 
soil. 

The main limitations for the harvesting of timber are 
the seasonal wetness, hazard of erosion, and 
steepness of slope. Use of wheeled and tracked 
equipment when the soi! is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unless adequate plant cover or water bars are 
provided, steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying. Disturbance of the 
protective layer of duff can be reduced by the careful 
use of wheeled and tracked equipment or cable yarding 
systems. Unsurfaced roads and skid trails are stippery 
when wet, and they may be impassable during rainy 
periods. Roads on the Kekawaka soil are very dusty 
when dry. Surface treatment may be desirable during 
periods of heavy use. Rock for construction of roads is 
not available in areas of this unit. Establishing plant 
cover on steep cuts and fills reduces erosion. The 
Kekawaka soil has a tendency to slump along roadcuts 
in some areas. 

Seedling survival and plant competition are concerns 
in the production of timber on this unit. The high soil 
temperature and limited soil moisture during the 
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growing season cause mortality of seedlings, especially 
on south- and southwest-facing slopes. Reforestation 
should be carefully managed to reduce competition from 
undesirable plants and to provide partial shade for 
seedlings. Reforestation can be accomplished by 
planting ponderosa pine and Douglas fir seedlings on 
the Kekawaka and Sanhedrin soils. Plantings on the 
Hopland soil have little chance of survival because of 
the high soil temperature and limited soi! moisture. 

Among the common forest understory plants are 
poison oak, bedstraw, and scattered perennial grasses. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


147—Hopland-Sanhedrin-Kekawaka complex, 50 to 
75 percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly oak 
woodland with scattered conifers. Elevation is 1,000 to 
3.500 feet. The average annual precipitation is 35 to 60 
inches, the average annual air temperature is 53 to 59 
degrees F, and the average frost-free period is 150 to 
200 days. 

This unit is 45 percent Hopland loam, 20 percent 
Sanhedrin gravelly loam, and 15 percent Kekawaka 
loam. The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Bearwallow, 
Casabonne, Cummiskey, Speaker, Witherell, Wohly, 
Woodin, and Yorkville soils. Included areas make up 
about 20 percent of the total acreage. 

The Hopland soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
yellowish red loam about 5 inches thick. The upper 7 
inches of the subsoil is yellowish red loam, and the 
lower 19 inches is yellowish red clay loam over loam. 
Soft, fractured sandstone and shale are at a depth of 31 
inches. Depth to soft bedrock ranges from 20 to 40 
inches. In some areas the surface layer is gravelly 
loam. 

Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 

The Sanhedrin soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of twigs, needles, and decomposed litter about 2 
inches thick. The surface layer is brown gravelly loam 
about 13 inches thick. The upper 10 inches of the 
subsoil is yellowish brown gravelly loam, and the lower 


20 inches is yellowish brown gravelly clay loam. 
Interbedded, hard sandstone and siltstone are at a 
depth of 43 inches. Depth to bedrock ranges from 40 to 
60 inches. 

Permeability of the Sanhedrin soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 40 to 60 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Kekawaka soil is very deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of leaves, needles, and twigs about 1 inch thick. 
The surface layer is yellowish red loam about 4 inches 
thick. The upper 31 inches of the subsoil is yellowish 
red clay loam, and the lower 26 inches is red clay. In 
some areas the surface layer is gravelly loam or clay 
loam, and in some areas the depth to soft sandstone is 
less than 60 inches. 

Permeability of the Kekawaka soil is moderately 
slow. Available water capacity is high. Effective rooting 
depth is 60 inches or more. Runoff is very rapid, and 
the hazard of erosion is very high. 

This unit is used for firewood production, as 
recreation areas, watershed, and wildlife habitat, and for 
timber production. 

California black oak, Oregon white oak, and Pacific 
madrone are the main tree species on the Hopland soil. 
Among the trees of limited extent is blue oak. On the 
basis of a 50-year site curve, the mean site index for 
California black oak is 44. This soil can produce about 
35 cords of wood per acre for a stand of trees 50 years 
old. 

Ponderosa pine, Douglas fir, California black oak, 
and Pacific madrone are the main tree species on the 
Sanhedrin and Kekawaka soils. Among the trees of 
limited extent are sugar pine and Oregon white oak. On 
the basis of a 100-year site curve, the mean site index 
for ponderosa pine is 111 on the Sanhedrin soil and 
113 on the Kekawaka soil. On the basis of a 100-year 
site curve, the mean site index for Douglas fir is 113 on 
the Sanhedrin soil and 106 on the Kekawaka soil. The 
potential annual production from a fully stocked stand of 
ponderosa pine is 475 board feet per acre on the 
Sanhedrin soil and 495 board feet on the Kekawaka 
soil. 

The main limitations for the harvesting of timber are 
steepness of slope, the hazard of erosion, and seasonal 
wetness. Steepness of slope limits the use of wheeled 
and tracked equipment in skidding. Cable yarding 
systems generally disturb the soil less. Unless adequate 
plant cover or water bars are provided, steep yarding 
paths, skid trails, and firebreaks are subject to rilling 
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and gullying. Harvesting systems that lift logs entirely 
off the ground reduce the disturbance of the protective 
layer of duff. Unsurfaced roads and skid trails are 
slippery when wet, and they may be impassable during 
rainy periods. Roads on the Kekawaka soil are very 
dusty when dry. Surface treatment may be desirable 
during periods of heavy use. Rack for construction of 
roads is not available in areas of this unit. Establishing 
plant cover on steep cuts and fills reduces erosion on 
this unit. Roads may fail and landslides may occur 
following deep soil disturbance. The Kekawaka soil has 
a tendency to slump in some areas. 

Seedling survival and plant competition are concerns 
in the production of timber on this unit. The high soil 
temperature and limited scil moisture during the 
growing season cause mortality of seedlings, especially 
on south- and southwest-facing slopes. Reforestation 
should be carefully managed to reduce competition from 
undesirable plants and to provide partial shade for 
seedlings. Reforestation can be accomplished by 
planting ponderosa pine and Douglas fir seedlings on 
the Kekawaka and Sanhedrin soils. Plantings on the 
Hopland soil have little chance of survival because of 
the high soil temperature and limited soil moisture. 

Among the common forest understory plants are 
poison oak, bedstraw, and scattered perennial grasses. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


148—Hopland-Witherell-Squawrock complex, 15 to 
30 percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly annual 
grasses and oaks. Elevation is 500 to 2,500 feet. The 
average annual precipitation is 35 to 55 inches, the 
average annual air temperature is 54 to 59 degrees F, 
and the average frost-free period is 175 to 250 days. 

This unit is 35 percent Hopland loam, 30 percent 
Witherell sandy loam, and 20 percent Squawrock cobbly 
loam. The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Bearwallow, 
Etsel, Maymen, Yorktree, and Yorkville soils and Rock 
outcrop. Also included are small areas of Hopland, 
Witherell, and Squawrock soils that have slopes of less 
than 15 percent or more than 30 percent and soils that 
are similar to the Hopland soil but have more than 35 
percent rock fragments in the subsoil. Included areas 
make up about 15 percent of the total acreage. 

The Hopland soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone and shale. Typically, the surface layer is 


Soil Survey 


yellowish red loam about 5 inches thick. The upper 7 
inches of the subsoil is yellowish red loam, and the 
lower 19 inches is yellowish red clay loam over loam. 
Soft, fractured sandstone and shale are at a depth of 31 
inches. In some areas the surface layer is gravelly 
loam. Depth to soft bedrock ranges from 20 to 40 
inches. 

Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is moderate. 

The Witherell soil is shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone. Typically, the surface layer 
is brown sandy loam about 2 inches thick over yellowish 
brown sandy loam 5 inches thick. The subsoil is reddish 
yellow sandy loam about 5 inches thick. Fractured 
sandstone is at a depth of 12 inches. Depth to bedrock 
ranges from 10 to 20 inches. 

Permeability of the Witherell soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is moderate. 

The Squawrock soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface layer is yellowish 
brown cobbly loam about 7 inches thick. The upper 9 
inches of the subsoil is yellowish brown extremely 
cobbly loam, and the lower 5 inches is very pale brown 
very gravelly loam. Hard, fractured sandstone is at a 
depth of 21 inches. Depth to sandstone ranges from 20 
to 40 inches. 

Permeability of the Squawrock soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 20 to 40 inches. Runoff is rapid, and the hazard of 
erosion is moderate. 

Most areas of this unit are used for livestock grazing 
and as recreation areas, watershed, and wildlife habitat. 
A few areas are used for firewood production. 

The characteristic plant community on the Witherell 
and Squawrock soils is mainly soft chess, wild oat, and 
filaree. The production of forage is limited by the 
restricted available water capacity, the shallow rooting 
depth of the Witherell soil, and the hazard of erosion. 
Rangeland seeding and fertilization generally are not 
practical. Livestock grazing should be managed to 
protect this unit from erosion. Loss of the surface layer 
results in a decrease in productivity and in the potential 
of the unit to produce forage. 

California black oak, Oregon white oak, and blue oak 
are the main tree species on the Hopland soil. Among 
the trees of limited extent are Pacific madrone, 
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California laurel, and Douglas fir. On the basis of a 50- 
year site curve, the mean site index for California black 
oak is 44 on the Hopland soil. This soil can produce 
about 35 cords of wood per acre from a stand of trees 
50 years old. 

The main limitation for the harvesting of firewood is 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unless adequate plant cover or water bars are 


provided, steep yarding paths, skid trails, and firebreaks. 


are subject to rilling and gullying. Disturbance of the 
protective layer of duff can be reduced by the careful 
use of wheeled and tracked equipment. Unsurfaced 
roads and skid trails are slippery when wet, and they 
may be impassable during rainy periods. Rock for 
construction of roads is not readily available in areas of 
this unit. Establishing plant cover on steep cuts and fills 
reduces erosion on the Hopland soil. Revegetation of 
cuts and fills is difficult on the Witherell and Squawrock 
soils because of the large amount of coarse fragments 
in the soils and the restricted available water capacity. 
After cutting, hardwoods can regenerate by stump 
sprouting. Regrowth is best if cutting is done between 
December and May. 

This map unit is in capability subclass Vle (15), 
nonirrigated. 


149—Hopland-Witherell-Squawrock complex, 30 to 
50 percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly annual 
grasses and oaks. Elevation is 500 to 2,500 feet. The 
average annual precipitation is 35 to 55 inches, the 
average annual air temperature is 54 to 59 degrees F, 
and the average frost-free period is 175 to 250 days. 

This unit is 35 percent Hopland loam, 30 percent 
Witherell sandy loam, and 20 percent Squawrock cobbly 
loam. The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Bearwallow, 
Etsel, Maymen, Yorktree, and Yorkville soils and Rock 
outcrop. Also included are smail areas of Hopland, 
Witherell, and Squawrock soils that have slopes of less 
than 30 percent or more than 50 percent and soils that 
are similar to the Hopland soil but have more than 35 
percent rock fragments in the subsoil. Included areas 
make up about 15 percent of the total acreage. 

The Hopland soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
yellowish red loam about 5 inches thick. The upper 7 


inches of the subsoil is yellowish red loam, and the 
lower 19 inches is yellowish red clay loam over loam. 
Soft, fractured sandstone and shale are at a depth 31 
inches. In some areas the surface layer is gravelly 
loam. Depth to soft bedrock is 20 to 40 inches. 

Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rootíng depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is high. 

The Witherell soil is shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone. Typically, the surface layer 
is brown sandy loam about 2 inches thick over yellowish 
brown sandy loam 5 inches thick. The subsoil is reddish 
yeilow sandy loam about 5 inches thick. Sandstone is at 
a depth of 12 inches. Depth to bedrock ranges from 10 
to 20 inches. 

Permeability of the Witherell soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is high. 

The Squawrock soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface layer is yellowish 
brown cobbly loam about 7 inches thick. The upper 9 
inches of the subsoil is yellowish brown extremely 
cobbly loam, and the lower 5 inches is very pale brown 
very gravelly loam. Hard, fractured sandstone is at a 
depth of 21 inches. Depth to bedrock ranges from 20 to 
40 inches. 

Permeability of the Squawrock soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 20 to 40 inches. Runoff is rapid, and hazard of 
erosion is high. 

Most areas of this unit are used for livestock grazing 
and as recreation areas, watershed, and wildlife habitat. 
A few areas are used for firewood production. 

The characteristic plant community on the Witherell 
and Squawrock soils is mainly soft chess, wild oat, and 
filaree. The production of forage is limited by the 
steepness of slope, by the restricted available water 
capacity, and by the shallow rooting depth of the 
Witherell soil. Rangeland seeding and fertilization 
generally are not practical. Steepness of slope limits 
access by livestock and results in overgrazing of the 
less sloping areas. Fencing and properly locating salt 
and livestock watering facilities help to promote uniform 
distribution of livestock grazing. 

California black oak, Oregon white oak, and blue oak 
are the main tree species on the Hopland soil. Among 
the trees of limited extent are Pacific madrone, 
California laurel, and Douglas fir. This soil can produce 
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about 35 cords of wood per acre from a stand of trees 
50 years old. 

The main limitations for the harvesting of firewood 
are the steepness of slope, hazard of erosion, and 
seasonal wetness. Wheeled and tracked equipment can 
be used in the less sloping areas, but cable yarding 
Systems generally disturb the soil less in the steeper 
areas. Unsurfaced roads and skid trails are slippery 
when wet, and they may be impassable during rainy 
periods. Rock for construction of roads is not readily 
available in areas of this unit. Unless adequate plant 
Cover or water bars are provided, steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying. Establishing plant cover on steep cuts and fills 
reduces erosion on the Hopland soil. Revegetation of 
cuts and fills is difficult on the Squawrock and Witherell 
soils because of the restricted available water capacity. 
After cutting, hardwoods can regenerate by stump 
sprouting. Regrowth is best if cutting is done between 
December and May. 

This map unit is in capability subclass Vle (15), 
nonirrigated. 


150—Hopland-Wohly loams, 30 to 50 percent 
slopes. This map unit is on side slopes of hills and 
mountains. The native vegetation is mainly oaks and 
scattered pockets of Douglas fir. Elevation is 500 to 
2,500 feet. The average annual precipitation is 35 to 50 
inches, the average annual air temperature is 54 to 59 
degrees F. and the average frost-free period is 175 to 
250 days. 

This unit is 65 percent Hopland loam and 15 percent 
Wohly loam. The Hopiand soil is on all aspects of side 
slopes. The Wohly soil is on north-facing side slopes 
and in east-facing areas of draws that have favorable 
microclimate for growth of conifers. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Bearwallow 
soils on ridge shoulders that have south aspects, 
Casabonne soils on toe slopes that have north and east 
aspects, Hellman soils on wide ridgetops and structural 
benches, and Squawrock soils surrounding rock 
outcroppings and in areas of slightly metamorphosed 
sandstone. Also included are small areas of Hopland 
Soils that have 15 to 30 percent gravel throughout the 
profile and Hopland and Wohly soils that have slopes of 
more than 50 percent or less than 30 percent. Included 
areas make up about 20 percent of the total acreage. 

The Hopland soil is moderately deep and well 
drained. It formed in material weathered from sandstone 
and shale. Typically, the surface layer is yellowish red 
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loam about 5 inches thick. The upper 7 inches of the 
subsoil is yellowish red loam, and the lower 19 inches is 
yellowish red clay loam over foam. Soft, fractured 
sandstone and shale are at a depth of 31 inches. In 
some areas the surface layer is sandy loam. Depth to 
soft bedrock ranges from 20 to 40 inches. 

Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is high. 

The Wohly soil is moderately deep and well drained. 
It formed in material weathered from sandstone and 
shale. Typically, the surface layer is yellowish brown 
loam about 5 inches thick over brown loam 6 inches 
thick. The upper 6 inches of the subsoil is light reddish 
brown gravelly clay loam, and the lower 7 inches is 
reddish yellow gravelly clay loam. Fractured, soft 
sandstone is at a depth of 24 inches. Depth to soft 
bedrock ranges from 20 to 40 inches. 

Permeability of the Wohly soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of erosion is high. 

Most areas of this unit are used as recreation areas, 
wildlife habitat, and watershed. A few areas are used 
for firewood and timber production and for livestock 
grazing. 

California black oak, Oregon white oak, and Pacific 
madrone are the main tree species on the Hopland soil. 
On the basis of a 50-year site curve, the mean site 
index for California black oak is 44. This soil can 
produce about 35 cords of wood per acre from a stand 
of trees 50 years old. 

Douglas fir, California black oak, and Pacific 
madrone are the main tree species on the Wohly soil. 
On the basis of a 100-year site curve, the mean site 
index for Douglas fir is 118. The potential annual 
production from a fully stocked stand of Douglas fir is 
420 board feet per acre. 

The main limitations for the harvesting of timber are 
the steepness of slope, hazard of erosion, and seasonal 
wetness. Unless adequate plant cover or water bars are 
provided, steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying. Disturbance of the 
protective layer of duff can be reduced by the careful 
use of wheeled and tracked equipment or cable yarding 
systems. Use of wheeled and tracked equipment when 
the soil is moist produces ruts, compacts the soil, and 
can damage the roots of trees. Unsurfaced roads and 
Skid trails are slippery when wet, and they may be 
impassable during rainy periods. Rock for construction 
of roads is not available in areas of this unit. 
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Establishing plant cover on steep cuts and fills reduces 
erosion. 

Seedling mortality is a concern in the production of 
timber. Reforestation can be accomplished by planting 
Douglas fir and ponderosa pine seedlings. The high soil 
temperature and limited soil moisture during the 
growing season cause mortality of Douglas fir 
seedlings, especially on south- and southwest-facing 
slopes. After cutting, hardwoods can regenerate by 
stump sprouting. Regrowth is best if cutting is done 
between December and May. 

Among the common forest understory plants are blue 
wildrye, iris, dogtail, and soft chess. Desirable forage 
species such as soft chess and hardinggrass grow well 
in previously forested areas that have been cleared and 
seeded; however, the soils in this unit retain their 
tendency to produce woody species. Grass is difficult to 
maintain in most areas. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


151—Hopland-Wohly loams, 50 to 75 percent 
slopes. This map unit is on hills and mountains. The 
native vegetation is mainly oaks and scattered pockets 
of Douglas fir. Elevation is 500 to 2,500 feet. The 
average annual precipitation is 35 to 50 inches, the 
average annual air temperature is 54 to 59 degrees F, 
and the average frost-free period is 175 to 250 days. 

This unit is 65 percent Hopland loam and 15 percent 
Wohly loam. The Hopland soil is on all aspects. The 
Wohly soil is on north-facing slopes and in east-facing 
areas of draws that have favorable microclimate for 
growth of conifers. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Bearwallow 
soils on ridge shoulders that have south aspects, 
Casabonne soils on toe slopes that have north and east 
aspects, Hellman soils on wide ridgetops and structural 
benches, and Squawrock soils surrounding rock 
outcroppings and in areas of slightly metamorphosed 
sandstone. Also included are small areas of Hopland 
soils that have 15 to 30 percent gravel throughout the 
profile and Hopland and Wohly soils that have slopes of 
more than 75 percent or less than 50 percent. Included 
areas make up about 20 percent of the total acreage. 

The Hopland soil is moderately deep and well 
drained. It formed in material weathered from sandstone 
and shale. Typically, the surface layer is yellowish red 
loam about 5 inches thick. The upper 7 inches of the 
Subsoil is yellowish red loam, and the lower 19 inches is 
yellowish red clay loam over loam. Soft, fractured 
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sandstone and shale are at a depth of 31 inches. In 
some areas the surface layer is sandy loam. Depth to 
soft bedrock ranges from 20 to 40 inches. 

Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 

The Wohly soil is moderately deep and well drained. 
It formed in material weathered from sandstone and 
shale. Typically, the surface layer is yellowish brown 
loam about 5 inches thick over brown loam 6 inches 
thick. The upper 6 inches of the subsoil is light reddish 
brown gravelly clay loam, and the lower 7 inches is 
reddish yellow gravelly clay loam. Fractured, soft 
sandstone is at a depth of 24 inches. Depth to soft 
bedrock ranges from 20 to 40 inches. in some areas 
the surface layer is gravelly loam. 

Permeability of the Wohly soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

Most areas of this unit are used as recreation areas, 
wildlife habitat, and watershed. A few areas are used 
for firewood and timber production and for livestock 
grazing. 

California black oak, Oregon white oak, and Pacific 
madrone are the main tree species on the Hopland soil. 
On the basis of a 50-year site curve, the mean site 
index for California black oak is 44. This soil can 
produce about 35 cords of wood per acre from a stand 
of trees 50 years old. 

Douglas fir, California black oak, and Pacific 
madrone are the main tree species on the Wohly soil. 
On the basis of a 100-year site curve, the mean site 
index is 118 for Douglas fir. The potential annual 
production from a fully stocked stand of Douglas fir is 
420 board feet per acre. 

Harvesting of trees usually is not feasible on this unit. 
The main limitations are the steepness of slope, hazard 
of erosion, and seasonal wetness. Steepness of slope 
limits the use of wheeled and tracked equipment in 
skidding. Cable yarding systems generally disturb the 
soil less. Unless adequate plant cover or water bars are 
provided, steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying. Harvesting systems 
that lift logs entirely off the ground reduce the 
disturbance of the protective layer of duff. Unsurfaced 
roads and skid trails are slippery when wet, and they 
may be impassable during rainy periods. Rock for 
construction of roads is not available in areas of this 
unit. Establishing plant cover on steep cuts and fills 
reduces erosion. Roads may fail and landslides may 
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occur following deep soil disturbance. 

Reforestation can be accomplished by planting 
Douglas fir and ponderosa pine seedlings. The high soil 
temperature and limited soil moisture during the 
growing season cause mortality of Douglas fir 
seedlings, especially on the south- and southwest- 
facing slopes. After cutting, hardwoods can regenerate 
by stump sprouting. Regrowth is best if cutting is done 
in December through May. 

If this unit is used for livestock grazing, steepness of 
slope limits access by livestock and creates a very high 
risk of erosion. Among the common forest understory 
plants are blue wildrye, iris, melic, and soft chess. 

This map unit is in capability subclass Vile (5), 
nonirrigated. 


152—Hopland-Woodin complex, 30 to 50 percent 
slopes. This map unit is on hills and mountains. The 
native vegetation is mainly oaks, annual grasses, and 
occasional Douglas fir. Elevation is 500 to 3,000 feet. 
The average annual precipitation is 35 to 55 inches, the 
average annual air temperature is 53 to 59 degrees F, 
and the average frost-free period is 175 to 250 days. 

This unit is 45 percent Hopland loam and 25 percent 
Woodin gravelly sandy loam. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Cummiskey, 
Etsel, Maymen, Witherell, Yorktree, and Yorkville soils. 
Also included are small areas of Rock outcrop and soils 
that are similar to the Hopland soil but have 35 to 45 
percent coarse fragments. Included areas make up 
about 30 percent of the total acreage. 

The Hopland soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
yellowish red loam about 5 inches thick. The upper 7 
inches of the subsoil is yellowish red loam, and the 
lower 19 inches is yellowish red clay loam over loam. 
Soft, fractured sandstone and shale are at a depth of 31 
inches. Depth to soft bedrock ranges from 20 to 40 
inches. 

Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is high. 

The Woodin soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of decomposed needles and twigs about 1.5 inches 
thick. The surface layer is brown gravelly sandy loam 
about 7 inches thick. The upper 8 inches of the subsoil 
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is yellowish brown very gravelly sandy loam, and the 
lower 8 inches is yellowish brown very cobbly sandy 
loam. Hard, fractured sandstone is at a depth of 23 
inches. Depth to bedrock ranges from 20 to 40 inches. 
in some areas the surface layer is very gravelly loam, 


. very gravelly sandy loam, or gravelly loam. 


Permeability of the Woodin soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of erosion is high. 

Most areas of this unit are used as watershed and 
wildlife habitat. A few areas are used for firewood 
production. 

Oregon white oak and blue oak are the main tree 
species on this unit. Among the trees of limited extent 
are Douglas fir, California black oak, Pacific madrone, 
and California laurel. This unit can produce 25 to 35 
cords of wood per acre from a stand of trees 50 years 
old. On the basis of a 50-year site curve, the mean site 
index for California black oak is 44 on the Hopland soil. 
Scattered Douglas fir trees on the Woodin soil have a 
site index of 97. 

Harvesting of firewood is limited mainly by steepness 
of slope. Wheeled and tracked equipment can be used 
in the less sloping areas, but cable yarding systems 
generaliy disturb the soil less in the steeper areas. Use 
of wheeled and tracked equipment when the soil is 
moist produces ruts, compacts the soil, and can 
damage the roots of trees. Unsurfaced roads and skid 
trails are slippery when wet, and they may be 
impassable during rainy periods. Rock for construction 
of roads is not readily available in areas of this unit. 
Unless adequate plant cover or water bars are 
provided, steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying. Establishing plant 
cover on steep cuts and fills reduces erosion. 
Revegetation of cuts and fills is difficult on the Woodin 
Soil because of the very low available water capacity. 
After cutting, hardwoods can regenerate by stump 
sprouting. Regrowth is best if cutting is done in 
December through May. 

Among the common forest understory plants are 
melic, blue wildrye, and iris. California nutmeg 
commonly is present on the Woodin soil. 

This map unit is in capability subclass Vle (5), 
nonirrigated. : 


153—Hopland-Woodin complex, 50 to 75 percent 
slopes. This map unit is on hills and mountains. The 
native vegetation is mainly oaks, annual grasses, and 
occasional Douglas fir. Elevation is 500 to 3,000 feet. 
The average annual precipitation is 35 to 55 inches, the 
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average annual air temperature is 53 to 59 degrees F, 
and the average frost-free period is 175 to 250 days. 

This unit is 40 percent Hopland loam and 30 percent 
Woodin gravelly sandy loam. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Cummiskey, 
Etsel, Maymen, Witherell, Yorktree, and Yorkville soils. 
Also included are small areas of Rock outcrop and soils 
that are similar to the Hopland soil but have 35 to 45 
percent coarse fragments. Included areas make up 
about 30 percent of the total acreage. 

The Hopland soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
yellowish red loam about 5 inches thick. The upper 7 
inches of the subsoil is yellowish red loam, and the 
lower 19 inches is yellowish red clay loam over loam. 
Soft, fractured sandstone and shale are at a depth of 31 
inches. Depth to soft bedrock ranges from 20 to 40 
inches. 

` Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 

rooting depth is 20 to 40 inches. Runoff is very rapid, 

and the hazard of erosion is very high. 

The Woodin soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of decomposed needles and twigs about 1.5 inches 
thick. The surface layer is brown gravelly sandy loam 
about 7 inches thick. The upper 8 inches of the subsoil 
is yellowish brown very gravelly sandy loam, and the 
lower 8 inches is yellowish brown very cobbly sandy 
loam. Hard, fractured sandstone is at a depth of 23 
inches. Depth to bedrock ranges from 20 to 40 inches. 
In some areas the surface layer is very gravelly loam, 
very gravelly sandy loam, or gravelly loam. A layer of 
fine gravel as much as 3 inches thick is on the surface 
in some areas. 

Permeability of the Woodin soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

Most areas of this unit are used as watershed and 
wildlife habitat. A few areas are used for firewood 
production. 

Oregon white oak and blue oak are the main tree 
species on this unit. Among the trees of limited extent 
are Douglas fir, California black oak, Pacific madrone, 
and California laurel. This unit can produce 25 to 35 
cords of wood per acre from a stand of trees 50 years 
old. On the basis of a 50-year site curve, the mean site 
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index for California black oak is 44 on the Hopland soil. 
Scattered Douglas fir trees on the Woodin soil have a 
site index of 97. 

Harvesting of firewood generaily is not feasible on 
this unit because of the steepness of slope. Unsurfaced 
roads and skid trails are slippery when wet, and they 
may be impassable during rainy periods. Rock for 
construction of roads is not readily available in areas of 
this unit. Establishing plant cover on steep cuts and fills 
reduces erosion. Revegetation of cuts and fills is 
difficult on the Woodin soil because of the very low 
available water capacity. Roads may fail and landslides 
may occur following deep soil disturbance. After cutting, 
hardwoods can regenerate by stump sprouting. 
Regrowth is best if cutting is done from December 
through May. 

Among the common forest understory plants are 
melic, blue wildrye, and iris. California nutmeg 
commonly is present on the Woodin soil. 

This map unit is in capability subclass Vile (5), 
nonirrigated. 


154—Kekawaka-Casabonne-Wohly loams, 15 to 30 
percent slopes. This map unit is on side slopes, 
ridgetops, and toe slopes of hills and mountains. The 
native vegetation is mainly coniferous forest. Elevation 
is 1,000 to 2,500 feet. The average annual precipitation 
is 40 to 55 inches, the average annual air temperature 
is 53 to 58 degrees F, and the average frost-free period 
is 175 to 225 days. 

This unit is 35 percent Kekawaka loam, 25 percent 
Casabonne loam, and 15 percent Wohly loam. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Cummiskey, 
Hellman, Pardaloe, Sanhedrin, and Yorktree soils and 
soils that are similar to the Casabonne and Kekawaka 
soils but have more than 35 percent rock fragments in 
the subsoil. Also included are small areas of Kekawaka, 
Casabonne, and Wohly soils that have slopes of less 
than 15 percent or more than 30 percent. Included 
areas make up about 25 percent of the total acreage. 

The Kekawaka soil is very deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of leaves, needles, and twigs about 1 inch thick. 
The surface layer is yellowish red loam about 4 inches 
thick. The upper 31 inches of the subsoil is yellowish 
red clay loam, and the lower 26 inches is red clay. In 
some areas the surface layer is clay loam or the depth 
to soft sandstone is less than 60 inches. 
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Permeability of the Kekawaka soil is moderately 
slow. Available water capacity is high. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of erosion is moderate. 

The Casabonne soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
and shale. Typically, the surface layer is reddish yellow 
loam about 15 inches thick. The upper 28 inches of the 
subsoil is reddish yellow clay loam, and the lower 10 
inches is reddish yellow gravelly clay loam. The 
substratum is reddish yellow gravelly clay loam about 5 
inches thick. Soft sandstone is at a depth of 58 inches. 
Depth to soft bedrock ranges from 40 to 60 inches. In 
some areas the surface layer is gravelly loam. 

Permeability of the Casabonne soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 40 to 60 inches. Runoff is rapid, and the hazard of 
erosion is moderate. 

The Wohly soil is moderately deep and well drained. 
It formed in material derived dominantly from sandstone 
and shale. Typically, the surface layer is yellowish 
brown over brown loam about 11 inches thick. The 
upper 6 inches of the subsoil is light reddish brown 
gravelly clay loam, and the lower 7 inches is reddish 
yellow gravelly clay loam. Fractured, soft sandstone is 
at a depth of 24 inches. Depth to soft bedrock ranges 
from 20 to 40 inches. 

Permeability of the Wohly soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of erosion is moderate. 

Most areas of this unit are used for timber and 
firewood production and as wildlife habitat. 

Douglas fir, tanoak, Pacific madrone, and California 
black oak are the main tree species on this unit. On the 
basis of a 100-year site curve, the mean site index for 
Douglas fir is 154 on the Kekawaka soil, 153 on the 
Casabonne soil, and 118 on the Wohly soil. Ponderosa 
pine grows on the Kekawaka soil in some areas. On the 
basis of a 100-year site curve, the mean site index for 
ponderosa pine is 147. The potential annual production 
from a fully stocked stand of Douglas fir is 760 board 
feet per acre on the Kekawaka soil, 750 board feet on 
the Casabonne soil, and 420 board feet on the Wohly 
soil. 

The main limitation for the harvesting of timber is 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Disturbance of the protective layer of duff can be 
reduced by the careful use of wheeled and tracked 
equipment. Roads on this unit are dusty when dry. 
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Surface treatment may be desirable during periods of 
heavy use. Unsurfaced roads and skid trails are 


` slippery when wet, and they may be impassable during 


rainy periods. Rock for construction of roads is not 
available in areas of this unit. Establishing plant cover 
on steep cuts and fills reduces erosion. The Kekawaka 
soil is unstable in some places. Roads may fail and 
landslides may occur following deep soil disturbance in 
these areas. 

Plant competition is a concern in the production of 
timber. Reforestation can be accomplished by planting 
Douglas fir or ponderosa pine seedlings. If seed trees 
are present, natural reforestation of cutover areas by 
Douglas fir and ponderosa pine occurs periodically, 
especially on the Kekawaka and Casabonne soils. 
When openings are made in the canopy, invading 
brushy plants can prevent the establishment of 
seedlings. 

Among the common forest understory plants are 
brackenfern, blue wildrye, rose, and perennial bromes 
and fescues. 

This map unit is in capability unit IVe-1 (5), 
nonirrigated. 


155—Kekawaka-Casabonne-Wohly complex, 30 to 
50 percent slopes. This map unit is on side slopes of 
hills and mountains. The native vegetation is mainly 
coniferous forest. Elevation is 1,000 to 2,500 feet. The 
average annual precipitation is 40 to 55 inches, the 
average annual air temperature is 53 to 58 degrees F, 
and the average frost-free period is 175 to 225 days. 

This unit is 35 percent Kekawaka loam, 20 percent 
Casabonne gravelly loam, and 20 percent Wohly loam. 
The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Cummiskey, 
Sanhedrin, Pardaloe, and Woodin soils, Rock outcrop, 
and soils that are similar to the Casabonne and 
Kekawaka soils but have more than 35 percent rock 
fragments in the subsoil. Also included are small areas 
of Kekawaka, Casabonne, and Wohly soils that have 
slopes of less than 30 percent or more than 50 percent 
and soils south of Ukiah that are at an elevation of less 
than 1,000 feet. Included areas make up about 25 
percent of the total acreage. 

The Kekawaka soi! is very deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of leaves, needles, and twigs about 1 inch thick. 
The surface layer is yellowish red loam about 4 inches 
thick. The upper 31 inches of the subsoil is yellowish 
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red clay loam, and the lower 26 inches is red clay. In 
some areas the surface layer is gravelly loam or clay 
loam, and in some areas the depth to soft sandstone is 
less than 60 inches. 

Permeability of the Kekawaka soil is moderately 
slow. Available water capacity is high. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of the erosion is high. 

The Casabonne soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
and shale. Typically, the surface layer is reddish yellow 
gravelly loam about 15 inches thick. The upper 28 
inches of the subsoil is reddish yellow clay loam, and 
the lower 10 inches is reddish yellow gravelly clay loam. 
The substratum is reddish yellow gravelly clay loam 
about 5 inches thick. Soft sandstone is at a depth of 58 
inches. Depth to soft bedrock ranges from 40 to 60 
inches. In some areas the surface layer is loam. 

Permeability of the Casabonne soil is moderate. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is rapid, and 
the hazard of erosion is high. 

The Wohly soil is moderately deep and well drained. 
it formed in material weathered from sandstone and 
shale. Typically, the surface layer is yellowish brown 
over brown loam about 11 inches thick. The upper 6 
inches of the subsoil is light reddish brown gravelly clay 
loam, and the lower 7 inches is reddish yellow gravelly 
clay loam. Fractured, soft sandstone is at a depth of 24 
inches. Depth to soft bedrock ranges from 40 to 60 
inches. In some areas the surface layer is gravelly 
loam. 

Permeability of the Wohly soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of erosion is high. 

Most areas of this unit are used for timber and 
firewood production and as wildlife habitat. 

Douglas fir, tanoak, Pacific madrone, and California 
black oak are the main tree species on this unit. On the 
basis of a 100-year site curve, the mean site index for 
Douglas fir is 154 on the Kekawaka soil, 144 on the 
Casabonne soil, and 118 on the Wohly soil. Ponderosa 
pine grows on the Kekawaka soil in some areas. On the 
basis of a 100-year site curve, the mean site index for 
ponderosa pine is 147. The potential annual production 
from a fully stocked stand of Douglas fir is 760 board 
feet per acre on the Kekawaka soil, 665 board feet on 
the Casabonne soil, and 420 board feet on the Wohly 
soil. 

The main limitations for the harvesting of timber are 
the steepness of slope, seasonal wetness, and hazard 


of erosion. Wheeled and tracked equipment can be 
used in the less sloping areas, but cable yarding 
systems generally disturb the soil less in the steeper 
areas. Roads on this unit are dusty when dry. Surface 
treatment may be desirable during periods of heavy 
use. Unsurfaced roads and skid trails are slippery when 
wet, and they may be impassable during rainy periods. 
Rock for construction of roads is not readily available in 
areas of this unit. Unless adequate plant cover or water 
bars are provided, steep yarding paths, skid trails, and 
firebreaks are subject to rilling and gullying. 
Establishing plant cover on steep cuts and fills reduces 
erosion. The Kekawaka soil is unstable in some areas. 
Roads may fail and landslides may occur following deep 
soil disturbance in these areas. 

Plant competition is a concern in the production of 
timber. Reforestation can be accomplished by planting 
Douglas fir or ponderosa pine seedlings. If seed trees 
are present, natural reforestation of cutover areas by 
Douglas fir and ponderosa pine occurs periodically, 
especially on the Kekawaka and Casabonne soils. 
When openings are made in the canopy, invading 
brushy plants can prevent the establishment of 
seedlings. 

Among the common forest understory plants are 
brackenfern, blue wildrye, rose, and perennial bromes 
and fescues. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


156—Maxwell clay, 0 to 9 percent slopes. This very 
deep, somewhat poorly drained soil is in basins and on 
alluvial fans. It formed in material derived dominantly 
from serpentinitic rock. The vegetation in areas not 
cultivated is mainly annual grasses and forbs. Elevation 
is 500 to 1,700 feet. The average annual precipitation is 
32 to 50 inches, the average annual air temperature is 
55 to 59 degrees F, and the average frost-free period is 
175 to 250 days. 

Typically, the surface is covered with a mat of 
decomposing roots about 2 inches thick. The surface 
layer is very dark gray clay about 37 inches thick. The 
upper 19 inches of the underlying material is very dark 
gray, slightly effervescent clay, and the lower part to a 
depth of 60 inches or more is dark gray, slightly 
effervescent clay. In some areas the surface layer is 
clay loam and is very dark brown or very dark grayish 
brown throughout the profile. In some areas the 
underlying material is not effervescent. 

Included in this unit are small areas of Clear Lake 
and Cole soils. Small areas of this unit are mapped at 
elevations of as much as 4,100 feet. Also included are 
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soils on alluvial toe slopes of more than 9 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of the Maxwell soil is very slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of erosion is slight. A seasonal high water table 
fluctuates between depths of 42 and 60 inches in 
December through March. The water table drops to a 
depth of more than 60 inches during the growing 
season. The shrink-swell potential is high. The calcium- 
to-magnesium ratio is less than 2:1. 

Most areas of this unit are used for livestock grazing, 
hay and pasture, watershed, and wildlife habitat. A few 
areas are used for orchards and vineyards. 

If this unit is used for orchards and vineyards, the 
main limitation is the low soil fertility because of the 
ratio of calcium to magnesium. Overcoming this 
limitation is not economically feasible because of the 
large amount of calcium needed. 

This unit is suited to hay and pasture. The main 
limitations are the low soil fertility because of the ratio 
of calcium to magnesium and the very slow 
permeability. Grazing when the soil is moist results in 
compaction of the surface layer, poor tilth, and 
excessive runoff. Proper stocking rates, pasture 
rotation, and restricted grazing during wet periods help 
to keep the pasture in good condition and to protect the 
Soil from erosion and compaction. Fertilizer is needed to 
ensure optimum growth of grasses and legumes. 

The production of forage is limited by the low soil 
fertility because of the ratio of calcium to magnesium 
and the susceptibility of the soil to compaction when it 
is moist. Seeding on this unit generally is not practical. 
Grazing should be deferred when the surface layer is 
saturated. Common plants on this unit are slender oat, 
soft chess, wild oat, and annual clover. 

This map unit is in capability unit Iile-5 (14), irrigated 
and nonirrigated. 


157—Mayacama-Hopland-Etsel complex, 30 to 75 
percent slopes. This map unit is on side slopes of hills 
and mountains. The native vegetation is mainly 
chaparral, oaks, and occasional knobcone pine. 
Elevation is 1,500 to 3,000 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 53 to 58 degrees F, and the average 
frost-free period is 150 to 200 days. 

This unit is 40 percent Mayacama gravelly loam, 30 
percent Hopland loam, and 15 percent Etsel gravelly 
loam. The Mayacama and Hopland soils are on side 
slopes of drainageways. The Etsel soil is on upper side 
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slopes and ridges. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Cummiskey, 
Dunsmuir, Henneke, Maymen, Montara, Snook, and 
Witherell soils and soils that are similar to the 
Mayacama and Hopland soils but are more than 40 
inches deep. Also included are small areas of Rock 
outcrop and Mayacama, Hopland, and Etsel soils that 
have slopes of less than 30 percent. Included areas 
make up about 15 percent of the total acreage. 

The Mayacama soil is moderately deep and 
somewhat excessively drained. It formed in material 
derived dominantly from sandstone and 
metasedimentary rock. Typically, the surface layer is 
brown gravelly loam about 4 inches thick. The upper 9 
inches of the subsoil is brown very gravelly loam, and 
the lower 11 inches is light brown very gravelly loam. 
Fractured sandstone is at a depth of 24 inches. Depth 
to bedrock ranges from 20 to 40 inches. 

Permeability of the Mayacama soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Hopland soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
yellowish red loam abou" 5 inches thick. The upper 7 
inches of the subsoil is yellowish red loam, and the 
lower 19 inches is yellowish red clay loam over loam. 
Soft, fractured sandstone and shale are at a depth of 31 
inches. Depth to soft bedrock ranges from 20 to 40 
inches. In some areas the surface layer is gravelly loam 
or sandy loam. 

Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 

The Etsel soil is very shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone and shale. Typically, the 
surface layer is light yellowish brown gravelly loam 
about 3 inches thick over very gravelly loam 4 inches 
thick. Fractured sandstone and shale are at a depth of 
7 inches. Depth to bedrock ranges from 4 to 10 inches. 

Permeability of the Etsel soil is moderate. Available 
water capacity is very low. Effective rooting depth is 4 
to 10 inches. Runoff is very rapid, and the hazard of 
erosion is very high. 

Most areas of this unit are used as watershed and 
wildlife habitat. A few areas are used for firewood 
production. 
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Interior live oak, Oregon white oak, Pacific madrone, 
and California black oak are the main tree species on 
this unit. The Mayacama and Hopland soils also support 
scrub oak, California bay, manzanita, and occasional 
knobcone pine. On the basis of a 50-year site curve, 
the mean site index for California black oak is 35 on the 
Mayacama soil and 44 on the Hopland soil. The 
Mayacama soil can produce about 20 cords of wood 
per acre from a stand of trees 50 years old. The 
Hopland soil can produce about 35 cords of wood per 
acre from a stand of trees 50 years old. The natura! 
vegetation on the Etsel soil is mainly brush because of 
the limited soil depth, very low available water capacity, 
and climate. 

The main limitations for the harvesting of firewood 
are the steepness of slope and hazard of erosion. 
Steepness of slope limits the use of wheeled and 
tracked equipment in skidding. Cable yarding systems 
generally disturb the soil less. Unless adequate plant 
Cover or water bars are provided, steep yarding paths, 
Skid trails, and firebreaks are subject to rilling and 
gullying. Harvesting systems that lift logs entirely off the 
ground reduce the disturbance of the protective layer of 
duff. Rocks and loose soil material may slide onto 
roads, increasing the need for road maintenance. Rock 
for construction of roads usually is available in areas of 
this unit. Revegetation of exposed underlying layers is 
difficult in some areas because of the large amount of 
coarse fragments and the restricted available water 
capacity. Establishing plant cover on steep cuts and fills 
reduces the risk of erosion. 

Plantings of conifers on this unit have little chance of 
Survival because of the high soil temperature and 
limited soil moisture during the growing season. After 
cutting, hardwoods can regenerate by stump sprouting. 
Regrowth is best if cutting is done between December 
and May. 

Among the common forest understory plants are iris, 
poison oak, interior live oak, and scattered annual 
grasses and forbs. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


158—Maymen-Etsel-Hopland complex, 15 to 50 
percent slopes. This map unit is on dissected ridgetops 
and mountains. The native vegetation is mainly 
chaparral, oaks, and knobcone pine. Elevation is 1,800 
to 3,500 feet. The average annual precipitation is 40 to 
60 inches, the average annual air temperature is 53 to 
58 degrees F, and the average frost-free period is 150 
to 200 days. 


This unit is 40 percent Maymen sandy loam, 20 
percent Etsel gravelly loam, and 20 percent Hopland 
loam. The Maymen soil is on ridgetops, the Etsel soil is 
on side slopes, and the Hopland soil is on ridgetops 
and shoulders and in drainageways. The components of 
this unit are so intricately intermingled that it was not 
practica! to map them separately at the scale used. 

Included in this unit are small areas of Cummiskey, 
Henneke, Mayacama, and Maymen Variant soils and 
soils that are similar to the Hopland soil but are more 
than 40 inches deep. Also included are small areas of 
Maymen, Hopland, and Etsel soils that have slopes of 
less than 15 percent. Included areas make up about 20 
percent of the total acreage. 

The Maymen soil is shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone and shale. Typically, the 
surface layer is light yellowish brown sandy loam about 
5 inches thick. The subsoil is light yellowish brown 
sandy loam about 6 inches thick. Hard, fractured 
sandstone is at a depth of 11 inches. Depth to bedrock 
ranges from 10 to 20 inches. 

Permeability of the Maymen soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is high. 

The Etsel soil is very shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone and shale. Typically, the 
surface layer is light yellowish brown gravelly loam 
about 3 inches thick over very gravelly loam 4 inches 
thick. Fractured sandstone and shale are at a depth of 
7 inches. Depth to bedrock ranges from 4 to 10 inches. 

Permeability of the Etsel soil is moderate. Available 
water capacity is very low. Effective rooting depth is 4 
to 10 inches. Runoff is rapid, and the hazard of erosion 
is high. 

The Hopland soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
yellowish red loam about 5 inches thick. The upper 7 
inches of the subsoil is yellowish red loam, and the 
lower 19 inches is yellowish red clay loam over loam. 
Soft, fractured sandstone and shale are at a depth of 31 
inches. Depth to soft bedrock ranges from 20 to 40 
inches. In some areas the surface layer is gravelly loam 
or sandy loam. 

Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is high. 
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Most areas of this unit are used as watershed and 
wildlife habitat. A few areas are used for firewood 
production. 

California black oak, Pacific madrone, and knobcone 
pine are the main tree species on the Hopland soil. This 
Soil also supports manzanita. On the basis of a 50-year 
site curve, the mean site index for California black oak 
is 44. The Hopland soil can produce about 35 cords of 
wood per acre from a stand of trees 50 years old. The 
natural vegetation on the Maymen and Etsel soils is 
mainly brush because of the limited soil depth, 
restricted available water capacity, and climate. 

The main limitations for the harvesting of firewood 
are the hazard of erosion, steepness of slope, and 
seasonal wetness. Unless adequate plant cover or 
water bars are provided, steep yarding paths, skid trails, 
and firebreaks are subject to rilling and gullying. Use of 
wheeled and tracked equipment when the soil is moist 
produces ruts, compacts the soil, and can damage the 
roots of trees. Disturbance of the protective layer of duff 
can be reduced by the careful use of wheeled and 
tracked equipment or cable yarding systems. 
Unsurfaced roads and skid trails are slippery when wet, 
and they may be impassable during rainy periods. Rock 
for construction of roads is available in areas of this 
unit. Establishing plant cover on steep cuts and fills 
reduces erosion. In some areas revegetation of 
exposed underlying layers is difficult because of the 
limited soil depth and the large amount of rock 
fragments. After cutting, hardwoods can regenerate by 
stump sprouting. Regrowth is best if cutting is done 
between December and May. 

Among the common forest understory plants are soft 
chess, ripgut brome, and wild oat. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


159—Maymen-Etsel-Mayacama complex, 30 to 75 
percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly chaparral 
and oaks. Elevation is 1,000 to 3,500 feet. The average 
annual precipitation is 35 to 60 inches, the average 
annual air temperature is 53 to 58 degrees F, and the 
average frost-free period is 150 to 225 days. 

This unit is 35 percent Maymen sandy loam, 25 
percent Etsel gravelly loam, and 25 percent Mayacama 
gravelly loam. The Maymen and Etsel soils are on side 
slopes and ridgetops, and the Mayacama soil is on side 
slopes of drainageways. The components of this unit 
are so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Bearwallow, 
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Cummiskey, Henneke, Hopland, and Montara soils. 
Also included are small areas of Maymen, Etsel, and 
Mayacama soils that have slopes of less than 30 
percent. Included areas make up about 15 percent of 
the total acreage. 

The Maymen soil is shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone and shale. Typically, the 
surface layer is light yellowish brown sandy loam about 
5 inches thick. The subsoil is light yellowish brown 
sandy loam about 6 inches thick. Hard, fractured 
sandstone is at a depth of 11 inches. Depth to bedrock 
ranges from 10 to 20 inches. 

Permeability of the Maymen soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Etsel soil is very shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone and shale. Typically, the 
surface layer is light yellowish brown gravelly loam 
about 3 inches thick over very gravelly loam 4 inches 
thick. Fractured sandstone and shale are at a depth of 
7 inches. Depth to bedrock ranges from 4 to 10 inches. 

Permeability of the Etsel soil is moderate. Available 
water capacity is very low. Effective rooting depth is 4 
to 10 inches. Runoff is very rapid, and the hazard of 
erosion is very high. 

The Mayacama soil is moderately deep and 
Somewhat excessively drained. It formed in material 
derived dominantly from sandstone and 
metasedimentary rock. Typically, the surface layer is 
brown gravelly loam about 4 inches thick. The upper 9 
inches of the subsoil is brown very gravelly loam, and 
the lower 11 inches is light brown very gravelly loam. 
Fractured sandstone is at a depth ot 24 inches. Depth 
to bedrock ranges from 20 to 40 inches. 

Permeability of the Mayacama soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

This unit is used mainly as watershed, wildlife 
habitat, and recreation areas. 

The natural vegetation on this unit is chaparral on the 
Maymen and Etsel soils and oaks and manzanita on the 
Mayacama soil. The vegetation is mainly brush because 
of the limited soil depth, restricted available water 
capacity, and climate. Using prescribed burning, 
chemical treatment, or mechanical treatment in small 
areas of 10 to 50 acres improves wildlife habitat, 
increases wildlife access and water production, and 
reduces the risk of wildfire. 
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This unit is suited to livestock grazing. Firebreaks 
constructed on ridgetops heip to contro! wildfire that 
results in erosion. Rocks and loose soil material may 
slide onto roads along side slopes, increasing the need 
for road maintenance. During heavy rainstorms, the soil 
in this unit becomes saturated and water flows across 
the surface. If the Maymen and Mayacama soils are 
cleared for firebreaks, seeding grass helps to prevent 
erosion. The Etse! soil will not support good stands of 
grass. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


160—Maymen-Etsel-Snook complex, 30 to 75 
percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly chaparral. 
Elevation is 1,000 to 4,000 feet. The average annual 
precipitation is 35 to 55 inches, the average annual air 
temperature is 53 to 58 degrees F, and the average 
frost-free period is 150 to 225 days. 

This unit is 35 percent Maymen sandy loam, 25 
percent Etsel gravelly loam, and 25 percent Snook 
gravelly loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Bearwallow, 
Cummiskey, Henneke, Hopland, Montara, Squawrock, 
and Witherell soils and areas of Rock outcrop and 
landslips. Also included in the northeastern corner of 
the survey area are areas of Tyson soils at elevations 
of as much as 5,300 feet. Included areas make up 
about 15 percent of the total acreage. 

The Maymen soil is shallow and somewhat 
excessively drained. It formed in material weathered 
from sandstone or shale. Typically, the surface layer is 
light yellowish brown sandy loam about 5 inches thick. 
The subsoil is light yellowish brown sandy loam about 6 
inches thick. Hard, fractured sandstone is at a depth of 
11 inches. Depth to bedrock ranges from 10 to 20 
inches. In some areas in the southern part of the survey 
area, the soil is redder in color. In some areas the soil 
is clay loam. 

Permeability of the Maymen soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Etsel soil is very shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone and shale. Typically, the 
surface layer is light yellowish brown gravelly loam 
about 3 inches thick over very gravelly loam 4 inches 
thick. Fractured sandstone and shale are at a depth of 
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7 inches. Depth to bedrock ranges from 4 to 10 inches. 

Permeability of the Etsel soil is moderate. Available 
water capacity is very low. Effective rooting depth is 4 
to 10 inches. Runoff is very rapid, and the hazard of 
erosion is very high. 

The Snook soil is very shallow and somewhat 
excessively drained. It formed in material weathered 
from sandstone or shale. Typically, the surface layer is 
light yellowish brown gravelly loam about 5 inches thick. 
Fractured sandstone is at a depth of 5 inches. Depth to 
bedrock ranges from 4 to 10 inches. In some areas the 
surface layer is sandy loam or gravelly sandy loam. In 
some areas a gravel pavement is on the surface. 

Permeability of the Snook soil is moderate. Available 
water capacity is very low. Effective rooting depth is 4 
to 10 inches. Runoff is very rapid, and the hazard of 
erosion is very high. 

This unit is used mainly as watershed, wildlife 
habitat, and recreation areas. 

The natural vegetation on this unit is mainly brush 
because of limited soil depth, very low available water 
capacity, and climate. Properly planned and applied 
prescribed burning, chemical treatment, or mechanical 
treatment can be used in small areas of 10 to 50 acres 
to improve wildlife habitat, increase wildlife access and 
water production, and reduce the risk of wildfire. 
Firebreaks constructed on ridgetops help to control 
wildfire, which results in erosion. Where the Maymen 
soil is cleared for firebreaks, seeding grass helps to 
prevent erosion. The Etsel and Snook soils will not 
support good stands of grass. Rocks and loose soil 
material may slide onto roads along side slopes, 
increasing the need for road maintenance. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


161—Maymen-Woodin-Etsel complex, 30 to 50 
percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly chaparral 
and oaks. Elevation is 1,000 to 3,000 feet. The average 
annual precipitation is 35 to 60 inches, the average 
annual air temperature is 53 to 58 degrees F, and the 
average frost-free period is 150 to 225 days. 

This unit is 35 percent Maymen sandy loam, 30 
percent Woodin gravelly sandy loam, and 20 percent 
Etsel gravelly loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Hopland, 
Kekawaka, Sanhedrin, and Speaker soils on north- 
facing concave slopes, Dingman and Henneke soils that 
are underlain by serpentinitic rock, and Snook soils on 


64 


ridgetops. Also included are smali areas of Maymen, 
Woodin, and Etsel soils that have slopes of less than 30 
percent or more than 50 percent. Included areas make 
up about 15 percent of the total acreage. 

The Maymen soil is shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone or shale. Typically, the 
surface layer is light yellowish brown sandy loam about 
5 inches thick. The subsoil is light yellowish brown 
sandy loam about 6 inches thick. Hard, fractured 
sandstone is at a depth of 11 inches. Depth to bedrock 
ranges from 10 to 20 inches. 

Permeability of the Maymen soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is high. 

The Woodin soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of decomposed needles and twigs about 1.5 inches 
thick. The surface layer is brown gravelly sandy loam 
about 7 inches thick. The upper 8 inches of the subsoil 
is yellowish brown very gravelly sandy loam, and the 
lower 8 inches is yellowish brown very cobbly sandy 
loam. Hard, fractured sandstone is at a depth of 23 
inches. Depth to bedrock ranges from 20 to 40 inches. 
In some areas the surface layer is very gravelly loam, 
very gravelly sandy loam, or gravelly loam. 

Permeability of the Woodin soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of erosion is high. 

The Etsel soil is very shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone and shale. Typically, the 
surface layer is light yellowish brown gravelly loam 
about 3 inches thick over very gravelly loam 4 inches 
thick. Fractured sandstone and shale are at a depth of 
7 inches. Depth to bedrock ranges from 4 to 10 inches. 

Permeability of the Etsel soil is moderate. Available 
water capacity is very low. Effective rooting depth is 4 
to 10 inches. Runoff is rapid, and the hazard of erosion 
is high. 

This unit is used mainly as watershed, wildlife 
habitat, and recreation areas. 

The natural vegetation on this unit is mainly brush 
because of the limited soil depth, very low available 
water capacity, and climate. Using prescribed burning, 
chemical treatment, or mechanical treatment in small 
areas of 10 to 50 acres improves wildlife habitat, 
increases wildlife access and water production, and 
reduces the risk of wildfire. Where the Maymen and 


Soil Survey 


Woodin soils are cleared for firebreaks, seeding grass 
helps to prevent erosion. The Etsel soil will not support 
good stands of grass. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


162—Maymen-Woodin-Etsel complex, 50 to 75 
percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly chaparral 
and oaks. Elevation is 1,000 to 3,000 feet. The average 
annual precipitation is 35 to 60 inches, the average 
annual air temperature is 53 to 58 degrees F, and the 
average frost-free period is 150 to 225 days. 

This unit is 35 percent Maymen sandy loam, 30 
percent Woodin gravelly sandy loam, and 20 percent 
Etsel gravelly loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Hopland, 
Sanhedrin, and Speaker soils on north-facing concave 
slopes, Dingman and Henneke soils that are underlain 
by serpentinitic rock, and Snook soils on ridgetops. Also 
included are small areas of Maymen, Woodin, and Etsel 
soils that have slopes of less than 50 percent or more 
than 75 percent. Areas of this unit north of Cow 
Mountain Ridge have been mapped at elevations of as 
much as 3,700 feet. Included areas make up about 15 
percent of the total acreage. 

The Maymen soil is shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone or shale. Typically, the 
surface layer.is light yellowish brown sandy loam about 
5 inches thick. The subsoil is light yellowish brown 
sandy loam about 6 inches thick. Hard, fractured 
sandstone is at a depth of 11 inches. Depth to bedrock 
ranges from 10 to 20 inches. 

Permeability of the Maymen soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Woodin soil! is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of decomposed needles and twigs about 1.5 inches 
thick. The surface layer is brown gravelly sandy loam 
about 7 inches thick. The upper 8 inches of the subsoil 
is yellowish brown very gravelly sandy loam, and the 
lower 8 inches is yellowish brown very cobbly sandy 
loam. Hard, fractured sandstone is at a depth of 23 
inches. Depth to bedrock ranges from 20 to 40 inches. 
In some areas the surface layer is very gravelly loam, 
very gravelly sandy loam, or gravelly loam. A layer 
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consisting of pebbles 2 to 25 millimeters in diameter 
and as much as 3 inches thick is on the surface in 
some areas. 

Permeability of the Woodin soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Etsel soil is very shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone and shale. Typically, the 
surface layer is light yellowish brown gravelly loam 
about 3 inches thick over very gravelly loam 4 inches | 
thick. Fractured sandstone and shale are at a depth of 
7 inches. Depth to bedrock ranges from 4 to 10 inches. 

Permeability of the Etsel soil is moderate. Available 
water capacity is very low. Effective rooting depth is 4 
to 10 inches. Runoff is very rapid, and the hazard of 
erosion is very high. 

This unit is used mainly as watershed, wildlife 
habitat, and recreation areas. 

The natural vegetation on this unit is mainly 
chaparral; some oak is on north-facing slopes of the 
Woodin soil. The vegetation is mainly brush because of 
the limited soil depth, very low available water capacity, 
and climate. Using prescribed burning or chemical 
treatment in small areas of 10 to 50 acres improves 
wildlife habitat, increases wildlife access and water 
production, and reduces the risk of wildfire. Rocks and 
loose soil material may slide onto roads along side 
slopes, increasing the need for road maintenance. 
Where the Maymen and Woodin soils are cleared for 
firebreaks, seeding grass helps to prevent erosion. The 
Etsel soil will not support good stands of grass. 

This map unit is in capability subclass Vile (5), 
nonirrigated. 


163—Nashmead-Updegraff-Woodin complex, 30 to 
50 percent slopes. This map unit is on north- and east- 
facing side slopes of mountains. The native vegetation 
is mainly conifers with scattered oaks. Elevation is 600 
to 2,200 feet. The average annual precipitation is 50 to 
60 inches, the average annual air temperature is 53 to 
58 degrees F, and the average frost-free period is 175 
to 225 days. 

This unit is 35 percent Nashmead gravelly sandy 
loam, 30 percent Updegraff loam, and 20 percent 
Woodin gravelly sandy loam. The components of this 
unit are so intricately intermingled that it was not 
practical to map.them separately at the scale used. 

Included in this unit are small areas of Cummiskey, 
Hopland, Sanhedrin, Shortyork, Squawrock, Witherell, 
Yorktree, and Yorkville soils. Also included are small 


areas of Nashmead, Updegraff, and Woodin soils that 
have slopes of less than 30 percent or more than 50 
percent. Included areas make up about 15 percent of 
the total acreage. 

The Nashmead soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
or shale. Typically, the surface is covered with a layer 
that consists of decomposed roots, leaves, and twigs 
mixed with fine gravel and is about 1 inch thick. The 
surface layer is brown gravelly sandy loam about 11 
inches thick. The upper 13 inches of the subsoil is pale 
brown very gravelly loam, and the lower 10 inches is 
light yellowish brown very cobbly loam. The substratum 
is light yellowish brown very cobbly sandy clay loam 
about 17 inches thick. Fractured sandstone is at a 
depth of 51 inches. Depth to bedrock ranges from 40 to 
60 inches. 

Permeability of the Nashmead soil is moderate. 
Available water capacity is low to moderate. Effective 
rooting depth is 40 to 60 inches. Runoff is rapid, and 
the hazard of erosion is moderate to high. 

The Updegraff soil is deep and well drained. It 
formed in material derived dominantly from graywacke 
and schist. Typically, the surface is covered with a mat 
of decomposed leaves and twigs about 1 inch thick. 
The surface layer is grayish brown over brown loam 
about 12 inches thick. The upper 10 inches of the 
subsoil is light yellowish brown over yellowish brown 
clay loam, and the lower 23 inches is grayish brown 
clay loam. Fractured graywacke and schist are at a 
depth of 45 inches. Depth to bedrock ranges from 40 to 
60 inches. 

Permeability of the Updegraff soil is moderately slow. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is rapid, and 
the hazard of erosion is high. 

The Woodin soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of slightly decomposed needles and twigs about 1.5 
inches thick. The surface layer is brown gravelly sandy 
loam about 7 inches thick. The upper 8 inches of the 
subsoil is yellowish brown very gravelly sandy loam, 
and the lower 8 inches is yellowish brown very cobbly 
sandy loam. Hard, fractured sandstone is at a depth of 
23 inches. Depth to bedrock ranges from 20 to 40 
inches. 

Permeability of the Woodin soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of erosion is moderate to high. 

This unit is used for timber and firewood production 
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and as watershed and wildlife habitat. 

Douglas fir, Pacific madrone, California laurel, and 
California black oak are the main tree species on this 
unit. Among the trees of limited extent are canyon live 
oak, interior live oak, Oregon white oak, and ponderosa 
pine. On the basis of a 100-year site curve, the mean 
site index for Douglas fir is 105 on the Nashmead soil, 
101 on the Updegraff soil, and 97 on the Woodin soil. 
On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is estimated to be 105 on the 
Nashmead soil, 110 on the Updegraff soil, and 105 on 
the Woodin soil. The potential annual production from a 
fully stocked stand of Douglas fir is 305 board feet per 
acre on the Nashmead soil, 275 board feet on the 
Updegraff soil, and 245 board feet on the Woodin soil. 
Because a fully stocked stand is difficult to achieve on 
this unit, yields commonly are substantially less than 
those of normal stands. Conifer stands commonly are 
small and widely scattered, making them generally 
noncommercial. 

The main limitations for the harvesting of timber are 
the hazard of erosion, steepness of slope, and seasonal 
wetness. Slumps and earthflows occur on the Updegraff 
soil. Roads may fail and landslides may occur following 
deep soil disturbance. Unless adequate plant cover or 
water bars are provided, steep yarding paths, skid trails, 
and firebreaks are subject to rilling and gullying. 
Wheeled and tracked equipment can be used in the 
less sloping areas, but cable yarding systems generally 
disturb the soil less in the steeper areas. Use of 
wheeled and tracked equipment when the soil is moist 
produces ruts, compacts the soil, and can damage the 
roots of trees. Harvesting systems that lift logs entirely 
off the ground reduce the disturbance of the protective 
layer of duff. Unsurfaced roads and skid trails are 
slippery when wet, and they may be impassable during 
rainy periods. Rock for construction of roads is available 
in areas of this unit. Establishing plant cover on steep 
cuts and fills reduces erosion on the Updegraff soil. 
Revegetation of exposed subsoil material is difficult on 
the Nashmead and Woodin soils because of the large 
amount of coarse fragments. 

Seedling mortality and plant competition are 
concerns in the production of timber on this unit. The 
high soil temperature and limited soil moisture during 
the growing season cause mortality of seedlings, 
especially on south- and southwest-facing slopes. 
Reforestation can be accomplished by planting large 
ponderosa pine and Douglas fir seedlings. If seed trees 
are present, natural reforestation of cutover areas by 
conifers occurs infrequently because a dense cover of 
annual and perennial grasses develops on the 
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Nashmead soil in most places. Plantings on the 
Nashmead and Woodin soils have little chance of 
survival because of the restricted available water 
capacity. 

Among the common forest understory plants are 
poison oak, reed fescue, blue wildrye, melic, and, on 
the Woodin soil, California buckeye. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


164—Nashmead-Updegraff-Woodin complex, 50 to 
75 percent slopes. This map unit is on north- and east- 
facing side slopes of mountains. The native vegetation 
is mainly conifers and scattered oaks. Elevation is 900 
to 2,800 feet. The average annual precipitation is 50 to 
60 inches, the average annual air temperature is 53 to 
58 degrees F, and the average frost-free period is 175 
to 225 days. 

This unit is 40 percent Nashmead gravelly sandy 
loam, 25 percent Updegraff loam, and 20 percent 
Woodin gravelly sandy loam. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Cummiskey, 
Hopland, Maymen, Sanhedrin, Squawrock, Witherell, 
Yorktree, and Yorkville soils. Also included are small 
areas of Rock outcrop, landslides, and Nashmead, 
Updegraff, and Woadin soils that have slopes of less 
than 50 percent or more than 75 percent. Included 
areas make up about 15 percent of the tota! acreage. 

The Nashmead soil is deep and well drained. lt ٠ 
formed in material derived dominantly from sandstone 
or shale. Typically, the surface is covered with a mat 
about 1 ínch thick. It consists of decomposed roots, 
leaves, and twigs mixed with fine gravel. The surface 
layer is brown gravelly sandy loam about 11 inches 
thick. The upper 13 inches of the subsoil is pale brown 
very gravelly loam, and the lower 10 inches is light 
yellowish brown very cobbly loam. The substratum is 
light yellowish brown very cobbly sandy clay loam about 
17 inches thick. Fractured sandstone is at a depth of 51 
inches. Depth to bedrock ranges from 40 to 60 inches. 

Permeability of the Nashmead soil is moderate. 
Available water capacity is low to moderate. Effective 
rooting depth is 40 to 60 inches. Runoff is very rapid, 
and the hazard of erosion is high. 

The Updegraff soil is deep and well drained. It 
formed in material derived dominantly from graywacke 
and schist. Typically, the surface is covered with a mat 
of decomposed leaves and twigs about 1 inch thick. 
The surface layer is grayish brown over brown loam 
about 12 inches thick. The upper 10 inches of the 
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subsoil is light yellowish brown over yellowish brown 
clay loam, and the lower 23 inches is grayish brown 
clay loam. Fractured graywacke and schist are at a 
depth of 45 inches. Depth to bedrock ranges from 40 to 
60 inches. 

Permeability of the Updegraff soil is moderately slow. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is very rapid, 
and the hazard of erosion is very high. : 

The Woodin soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of partially decomposed needles and twigs about 1.5 
inches thick. The surface layer is brown gravelly sandy 
loam about 7 inches thick. The upper 8 inches of the 
subsoil is yellowish brown very gravelly sandy loam, 
and the lower 8 inches is yellowish brown very cobbly 
sandy loam. Hard, fractured sandstone is at a depth of 
23 inches. Depth to bedrock ranges from 20 to 40 
inches. 

Permeability of the Woodin soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

This unit is used for timber and firewood production 
and as watershed and wildlife habitat. 

Douglas fir, Pacific madrone, California laurel, and 
California black oak are the main tree species on this 
unit. Among the trees of limited extent are canyon live 
oak, interior live oak, Oregon white oak, and ponderosa 
pine. On the basis of a 100-year site curve, the mean 
site index for Douglas fir is 105 on the Nashmead soil, 
101 on the Updegraff soil, and 97 on the Woodin soil. 
On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is estimated to be 105 on the 
Nashmead soil, 110 on the Updegraff soil, and 105 on 
the Woodin soil. The potential annual production from a 
fully stocked stand of Douglas fir is 305 board feet per 
acre on the Nashmead soil, 275 board feet on the 
Updegraff soil, and 245 board feet on the Woodin soil. 
Because a fully stocked stand is difficult to achieve on 
this unit, yields commonly are substantially less than 
those of normal stands. Conifer stands commonly are 
small and widely scattered, making them generally 
noncommercial. 

The main limitations for the harvesting of timber are 
the steepness of slope, hazard of erosion, hazard of 
mass soil movement, and seasonal wetness. Rocks and 
loose soil material may slide onto roads on the 
Nashmead and Woodin soils, increasing the need for 
road maintenance. Slumps and earthflows occur on the 
Updegraff soil. Roads may fail and landslides may 


occur following deep soil disturbance. Steepness of 
slope limits the use of wheeled and tracked equipment 
in skidding. Cable yarding systems generally disturb the 
soil less. Unless adequate plant cover or water bars are 
provided, steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying. Unsurfaced roads and 
skid trails are slippery when wet, and they may be 
impassable during rainy periods. Rock for construction 
of roads is available in areas of this unit. Establishing 
plant cover on steep cuts and fills reduces erosion on 
the Updegraff soil. Revegetation of exposed subsoil 
material is difficult on the Nashmead and Woodin soils 
because of the high content of coarse fragments. 

Seedling mortality and plant competition are 
concerns in the production of timber on this unit. The 
high soil temperature and limited soil moisture during 
the growing season cause mortality of seedlings, 
especially on south- and southwest-facing slopes. 
Reforestation can be accomplished by planting large 
ponderosa pine and Douglas fir seedlings. If seed trees 
are present, natural reforestation of cutover areas by 
conifers occurs infrequently because a dense cover of 
annual and perennial grasses develops on the 
Nashmead and Updegraff soils in most places. 
Plantings on the Nashmead and Woodin soils have little 
chance of survival because of the restricted available 
water capacity. 

Among the common forest understory plants are 
poison oak, reed fescue, blue wildrye, melic, and, on 
the Woodin soil, California buckeye. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


165—Nashmead-Woodin gravelly sandy loams, 30 
to 50 percent slopes. This map unit is on side slopes 
of mountains. The native vegetation is mainly 
coniferous forest with scattered oaks. Elevation is 1,000 
to 2,800 feet. The average annual precipitation is 45 to 
60 inches, the average annual air temperature is 54 to 
59 degrees F, and the average frost-free period is 175 
to 225 days. 

This unit is 60 percent Nashmead gravelly sandy 
loam and 20 percent Woodin gravelly sandy loam. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Sanhedrin, 
Speaker, and Yorktree soils. Also included are soils that 
have slopes of more than 50 percent or less than 30 
percent. Included areas make up about 20 percent of 
the total acreage. 

The Nashmead soil is deep and well drained. It 
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formed in material derived dominantly from sandstone 
or shale. Typically, the surface is covered with a mat 
that consists of decomposed roots, leaves, and twigs 
mixed with fine gravel and is about 1 inch thick. The 
surface layer is brown gravelly sandy loam about 11 
inches thick. The upper 13 inches of the subsoil is pale 
brown very gravelly loam, and the lower 10 inches is 
light yellowish brown very cobbly loam. The substratum 
is light yellowish brown very cobbly sandy clay loam 
about 17 inches thick. Fractured sandstone is at a 
depth of 51 inches. Depth to bedrock ranges from 40 to 
60 inches. 

Permeability of the Nashmead soil is moderate. 
Available water capacity is low to moderate. Effective 
rooting depth is 40 to 60 inches. Runoff is rapid, and 
the hazard of erosion is moderate to high. 

The Woodin soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of decomposed needles and twigs about 1.5 inches 
thick. The surface layer is brown gravelly sandy loam 
about 7 inches thick. The upper 8 inches of the subsoil 
is yellowish brown very gravelly sandy loam, and the 
lower 8 inches is yellowish brown very cobbly sandy 
toam. Hard, fractured sandstone is at a depth of 23 
inches. Depth to bedrock ranges from 20 to 40 inches. 
In some areas the surface layer is very gravelly loam, 
very gravelly sandy loam, or gravelly loam. 

Permeability of the Woodin soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of erosion is moderate to high. 

Most areas of this unit are used for timber and 
firewood production and as wildlife habitat. 

Douglas fir, ponderosa pine, Pacific madrone, canyon 
live oak, and California black oak are the main tree 
species on the Nashmead soil. On the basis of a 100- 
year site curve, the mean site index for Douglas tir is 
105. On the basis of a 100-year site curve, the mean 
site index for ponderosa pine is estimated to be 105. 
The potential annual production from a fully stocked 
stand of Douglas fir is 305 board feet per acre. 

California nutmeg, canyon live oak, Pacific madrone, 
and California laurel are the main tree species on the 
Woodin soil. On the basis of a 100-year site curve, the 
mean site index for scattered Douglas fir on this soil is 
97. Because a fully stocked stand is difficult to achieve 
on the Woodin soil, yields commonly are well below 
those of normal stands. 

The main limitations for the harvesting of timber are 
the steepness of slope and seasonal wetness. Wheeled 
and tracked equipment can be used in the less sloping 
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areas, but cable yarding systems generally disturb the 
soil less in the steeper areas. Unless adequate plant 
cover or water bars are provided, steep yarding paths, 


. Skid trails, and firebreaks are subject to rilling and 


gullying. Rock for construction of roads generally is 
available in areas of this unit. Revegetation of cuts and 
fills is difficult on this unit because of the high content of 
coarse fragments and the limited available water 
capacity in some areas. 

Seedling survival is a concern in the production of 
timber on this unit. The high soil temperature and 
limited soil moisture during the growing season cause 
mortality of seedlings, especially on south- and 
southwest-facing slopes. Reforestation can be 
accomplished by planting ponderosa pine or large 
Douglas fir seedlings. If seed trees are present, natural 
reforestation of cutover areas by conifers occurs 
infrequently. 

Among the common forest understory plants are reed 
fescue, blue wildrye, live oak, and manzanita. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


166—Nashmead-Woodin gravelly sandy loams, 50 
to 75 percent slopes. This map unit is on mountains. 
The native vegetation is mainly coniferous forest with 
scattered oaks. Elevation is 1,000 to 2,800 feet. The 
average annual precipitation is 45 to 60 inches, the 
average annual air temperature is 54 to 59 degrees F, 
and the average frost-free period is 175 to 225 days. 

This unit is 55 percent Nashmead gravelly sandy 
loam and 25 percent Woodin gravelly sandy loam. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Neuns, 
Sanhedrin, Speaker, and Yorktree soils. Also included 
are areas of soils that are at elevations of more than 
2,800 feet and are near Black Rock, northeast of 
Laytonville. Included areas make up about 20 percent of 
the total acreage. 

The Nashmead soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
or shale. Typically, the surface is covered with a mat 
about 1 inch thick. It consists of decomposed roots, 
leaves, and twigs mixed with fine gravel. The surface 
layer is brown gravelly sandy loam about 11 inches 
thick. The upper 13 inches of the subsoil is pale brown 
very gravelly loam, and the lower 10 inches is light 
yellowish brown very cobbly loam. The substratum is 
light yellowish brown very cobbly sandy clay loam about 
17 inches thick. Fractured sandstone is at a depth of 51 
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inches. Depth to bedrock ranges from 40 to 60 inches. 

Permeability of the Nashmead soil is moderate. 
Available water capacity is low to moderate. Effective 
rooting depth is 40 to 60 inches. Runoff is very rapid, 
and the hazard of erosion is high. 

The Woodin soil is moderately deep and well 
drained. it formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of decomposed needles and twigs about 1.5 inches 
thick. The surface layer is brown gravelly sandy loam 
about 7 inches thick. The upper 8 inches of the subsoil 
is yellowish brown very gravelly sandy loam, and the 
lower 8 inches is yellowish brown very cobbly sandy 
loam. Hard, fractured sandstone is at a depth of 23 
inches. Depth to bedrock ranges from 20 to 40 inches. 
In some areas the surface layer is very gravelly loam, 
very gravelly sandy loam, or gravelly loam. A layer of 
fine gravel as much as 3 inches thick is on the surface 
in some areas. 

Permeability of the Woodin soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

Most areas of this unit are used for timber and 
firewood production and as wildlife habitat. 

Douglas fir, ponderosa pine, Pacific madrone, and 
California black oak are the main tree species on the 
Nashmead soil. On the basis of a 100-year site curve, 
the mean site index for Douglas fir is 105. On the basis 
of a 100-year site curve, the mean site index for 
ponderosa pine is estimated to be 105. The potential 
annual production from a fully stocked stand of Douglas 
fir is 305 board feet per acre. 

California nutmeg, canyon live oak, Pacific madrone, 
and California laurel are the main tree species on the 
Woodin soil. On the basis of a 100-year site curve, the 
mean site index for scattered Douglas fir on this soil is 
97. Because a fully stocked stand is difficult to achieve 
on the Woodin soil, yields commonly are well below 
those of normal stands. 

The main limitations for the harvesting of timber are 
the steepness of slope and hazard of erosion. 
Steepness of slope limits the use of wheeled and 
tracked equipment in skidding. Cable yarding systems 
generally disturb the soil less. Unless adequate plant 
cover or water bars are provided, steep yarding paths, 
Skid trails, and firebreaks are subject to rilling and 
gullying. Harvesting systems that lift logs entirely off the 
ground reduce the disturbance of the protective layer of 
duff. Rock for construction of roads is available in areas 
of this unit. Revegetation of cuts and fills is difficult on 
this unit because of the large amount of coarse 


fragments and the restricted available water capacity in 
some areas. Roads may fail and landslides may occur 
following deep soil disturbance. Rocks and loose soil 
material may slide onto roads, increasing the need for 
road maintenance. i 

Seedling survival is a concern in the production of 
timber on this unit. The high soil temperature and 
limited soil moisture during the growing season cause 
mortality of seedlings, especially on south- and 
southwest-facing slopes. Reforestation can be 


_ accomplished by planting ponderosa pine or large 


Douglas fir seedlings. If seed trees are present, natural 
reforestation of cutover areas by conifers occurs 
infrequently. 

Among the common forest understory plants are reed 
fescue, blue wildrye, live oak, and manzanita. 

This map unit is in capability subclass Vile (5), 
nonirrigated. 


167—Neuns-Bluenose-Tyson complex, 30 to 50 
percent slopes. This map unit is on mountains. The 
native vegetation is mainly coniferous forest and 
scattered oak. Elevation is 2,500 to 5,000 feet. The 
average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 47 to 54 degrees F, 
and the average frost-free period is 125 to 175 days. 
There is occasional snowfall at elevations of more than 
3,000 feet. 

This unit is 45 percent Neuns very gravelly loam, 25 
percent Bluenose very gravelly sandy loam, and 15 
percent Tyson very gravelly loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Etsel, 
Maymen, Gudgrey, Sanhedrin, Shortyork, Speaker, 
Updegraff, Yorktree, Yorkville, and Witherell soils. Also 
included are small areas of soils that are similar to the 
Bluenose soi! but have less than 35 percent rock 
fragments throughout the profile. In the northeastern 
corner of the survey area, this unit is mapped at 
elevations above 5,000 feet. Included areas make up 
about 15 percent of the total acreage. 

The Neuns soil is moderately deep and well drained. 
It formed in material derived dominantly from schist, 
shale, and sandstone. Typically, the surface layer is 
grayish brown very gravelly loam about 5 inches thick. 
The subsoil is light yellowish brown and very pale 
brown very gravelly sandy loam about 24 inches thick. 
Hard, fractured sandstone is at a depth of 29 inches. 
Depth to bedrock ranges from 20 to 40 inches. 

Permeability of the Neuns soil is moderate. Available 
water capacity is very low. Effective rooting depth is 20 
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to 40 inches. Runoff is rapid, and the hazard of erosion 
is high. 

The Bluenose soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
schist, and shale. Typically, the surface layer is dark 
grayish brown and dark brown very gravelly sandy loam 
about 15 inches thick. The subsoil is brown very 
gravelly sandy clay loam about 21 inches thick. The 
substratum to a depth of 62 inches is yellowish brown 
very gravelly sandy loam. In some areas the subsoil is 
very gravelly clay loam. 

Permeability of the Bluenose soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
erosion is high. 

The Tyson soil! is moderately deep and well drained. 
It formed in material derived dominantly from shale or 
sandstone. Typically, the surface is covered with a mat 
of oak leaves and twigs about 1 inch thick. The surface 
layer is brown very gravelly loam about 7 inches thick. 
The upper 6 inches of the subsoil is yellowish brown 
gravelly loam, and the lower 11 inches is pale brown 
very gravelly loam. Fractured shale is at a depth of 24 
inches. Depth to bedrock ranges from 20 to 40 inches. 

Permeability of the Tyson soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. Runoff is rapid, and the hazard of erosion is 
high. 

This unit is used for timber production and as wildlife 
habitat. 

Douglas fir, ponderosa pine, and California black oak 
are the main tree species on the Neuns and Bluenose 
soils. On the basis of a 100-year site curve, the mean 
site index for Douglas fir is 113 on the Neuns soil and 
129 on the Bluenose soil. On the basis of a 100-year 
site curve, the mean site index for ponderosa pine is 
106 on the Neuns soil and 120 on the Bluenose soil. 
The potential annual production from a fully stocked 
stand of ponderosa pine is 425 board feet per acre on 
the Neuns soil and 570 board feet on the Bluenose soil. 
Among the trees of limited extent are white fir, sugar 
pine, Pacific madrone, and bigleaf maple. 

Brewer oak is the main tree species on the Tyson 
Soil. It can produce about 11 cords of wood per acre 
from a stand of trees 50 years old. 

The main limitation for the harvesting of timber is 
steepness of slope. Wheeled and tracked equipment 
can be used in the less sloping areas, but cable yarding 
systems generally disturb the soil less and are more 
suitable in the steeper areas. Rock for construction of 
roads is available in areas of this unit. Rocks and loose 
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soil material may slide onto roads, increasing the need 
for road maintenance. 

Seedling establishment and plant competition are 
concerns in the production of timber. Reforestation 
should be carefully managed to reduce competition from 
undesirable plants and to provide partial shade for 
seedlings. When openings are made in the canopy, 
invading brushy plants can delay the establishment of 
seedlings. Reforestation can be accomplished by 
planting Douglas fir and ponderosa pine seedlings. If 
seed trees are present, natural reforestation of cutover 
areas by Douglas fir, ponderosa pine, and white fir 
occurs infrequently. The droughtiness of the surface 
layer reduces the survival rate of seedlings, especially 
on south- and southwest-facing slopes. Plantings on the 
Tyson soil have little chance of survival because of the 
limited available water capacity. 

Among the common forest understory plants on the 
Neuns and Bluenose soils are gooseberry, poison oak, 
and snowberry. Scattered perennial grasses such as 
blue wildrye and reed fescue and forbs such as 
shootingstar are common on the Tyson soil. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


168—Neuns-Bluenose-Tyson complex, 50 to 75 
percent slopes. This map unit is on mountains. The 
native vegetation is mainly coniferous forest and 
scattered oak. Elevation is 2,500 to 5,000 feet. The 
average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 47 to 54 degrees F, 
and the average frost-free period is 125 to 175 days. 
There is occasional snowfall at elevations of more than 
3,000 feet. 

This unit is 45 percent Neuns very gravelly loam, 25 
percent Bluenose very gravelly sandy loam, and 15 
percent Tyson very gravelly loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Cummiskey, 
Etsel, Gudgrey, Maymen, Sanhedrin, Shortyork, 
Speaker, Updegraff, Yorktree, Yorkville, and Witherell 
soils. Also included are small areas of soils that are 
similar to the Bluenose soil but have less than 35 
percent rock fragments throughout. Included areas 
make up about 15 percent of the total acreage. 

The Neuns soil is moderately deep and well drained. 
It formed in material derived dominantly from schist, 
shale, or sandstone. Typically, the surface layer is 
grayish brown very gravelly loam about 5 inches thick. 
The subsoil is light yellowish brown and very pale 
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brown very gravelly sandy loam about 24 inches thick. 
Hard, fractured sandstone is at a depth of 29 inches. 
Depth to bedrock ranges from 20 to 40 inches. 

Permeability of the Neuns soil is moderate. Available 
water capacity is very low. Effective rooting depth is 20 
to 40 inches. Runoff is very rapid, and the hazard of 
erosion is very high. 

The Bluenose soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
schist, or shale. Typically, the surface layer is dark 
grayish brown and dark brown very gravelly sandy loam 
about 15 inches thick. The subsoil is brown very 
gravelly sandy clay loam about 21 inches thick. The 
substratum to a depth of 62 inches is yellowish brown 
very gravelly sandy loam. In some areas the subsoil is 
very gravelly clay loam. 

Permeability of the Bluenose soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 60 inches or more. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Tyson soil is moderately deep and well drained. 
It formed in material derived dominantly from shale or 
sandstone. Typically, the surface is covered with a mat 
of oak leaves and twigs about 1 inch thick. The surface 
layer is brown very gravelly loam about 7 inches thick. 
The upper 6 inches of the subsoil is yellowish brown 
gravelly loam, and the lower 11 inches is pale brown 
very gravelly loam. Fractured shale is at a depth of 24 
inches. Depth to bedrock ranges from 20 to 40 inches. 

Permeability of the Tyson soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. Runoff is very rapid, and the hazard of erosion 
is very high. 

The unit is used for timber production and as 
watershed and wildlife habitat. 

Douglas fir, ponderosa pine, and California black oak 
are the main tree species on the Neuns and Bluenose 
soils. On the basis of a 100-year site curve, the mean 
site index for Douglas fir is 113 on the Neuns soil and 
130 on the Bluenose soil. On the basis of a 100-year 
site curve, the mean site index for ponderosa pine is 
106 on the Neuns soil and 120 on the Bluenose soil. 
The potential annual production from a fully stocked 
stand of ponderosa pine is 425 board feet per acre on 
the Neuns soil and 570 board feet on the Bluenose soil. 
Among the trees of limited extent are incense cedar, 
Oregon white oak, white fir, sugar pine, Pacific 
madrone, and bigleaf maple. 

Brewer oak is the main tree species on the Tyson 
soil. It can produce about 11 cords of wood per acre 
from a stand of trees 50 years old. 


The main limitation for the harvesting of timber is 
steepness of slope, which limits the use of wheeled and 
tracked equipment in skidding. Cable yarding systems 
generally disturb the soil less. Rock for construction of 
roads is available in areas of this unit. Revegetation of 
cuts on this unit is difficult because of the large amount 
of coarse fragments in the soils. Rocks and loose soil 
material may slide onto roads, increasing the need for 
road maintenance. 

Seedling establishment and plant competition are 
concerns in the production of timber. Reforestation 
should be carefully managed to reduce competition from 
undesirable plants and to provide partial shade for 
seedlings. When openings are made in the canopy, 
invading brushy plants can delay the establishment of 
seedlings. Reforestation can be accomplished by 
planting Douglas fir and ponderosa pine seedlings. If 
seed trees are present, natural reforestation of cutover 
areas by Douglas fir, ponderosa pine, and white fir 
occurs infrequently. The droughtiness of the surface 
layer reduces the survival rate of seedlings, especially 
on south- and southwest-facing slopes. Plantings on the 
Tyson soil have little chance of survival because of the 
limited available water capacity. 

Among the common forest understory plants on the 
Neuns and Bluenose soils are gooseberry, poison oak, 
and snowberry. Scattered perennial grasses such as 
blue wildrye and reed fescue and forbs such as 
shootingstar are common on the Tyson soil. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


169—Ornbaun-Zeni loams, 9 to 30 percent slopes. 
This map unit is on ridges, upper side slopes, and toe 
slopes of mountains. The native vegetation is mainly 
Douglas fir, redwood, and tanoak. Elevation is 500 to 
2,500 feet. The average annual precipitation is 50 to 70 
inches, the average annual air temperature is 52 to 54 
degrees F, and the average frost-free period is 220 to 
270 days. 

This unit is 45 percent Ornbaun loam and 40 percent 
Zeni loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Casabonne, 
Kibesillah, Wohly, and Yellowhound soils, exposed 
bedrock along roadcuts, and soils that are similar to the 
Ornbaun soil but are more than 60 inches deep to 
bedrock or have less than 17 percent clay in the 
subsoil. Also included are small areas of soils on ridges 
and along draws that have slopes of less than 9 percent 
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and small areas of soils in gulches that have slopes of 
more than 30 percent. Included areas make up about 
15 percent of the total acreage. 

The Ornbaun soil is deep and well drained. It formed 
in material derived dominantly from sandstone. 
Typically, the surface is covered with a mat of fresh and 
decomposed redwood and Douglas fir needles and 
tanoak leaves about 1 inch thick. The surface layer is 
pale brown over light yellowish brown loam about 9 
inches thick. The upper 10 inches of the subsoil is very 
pale brown gravelly clay loam, and the lower 23 inches 
is reddish yellow gravelly clay loam. Hard, fractured 
sandstone is at a depth of 42 inches. Depth to 
sandstone ranges from 40 to 60 inches. In some areas 
the subsoil is more than 35 percent clay. 

Permeability of the Ornbaun soil is moderate. 
Available water capacity is moderate. Effective rooting 
depth is 40 to 60 inches; however, some roots follow 
fractures in the bedrock and penetrate to a greater 
depth. Runoff is medium to rapid, and the hazard of 
erosion is moderate to high. 

The Zeni soil is moderately deep and well drained. It 
formed in material derived dominantly from sandstone. 
Typically, the surface is covered with a mat of tanoak 
leaves about 1 inch thick. The surface layer is brown 
loam about 7 inches thick. The subsoil is light yellowish 
brown clay loam about 16 inches thick. Soft sandstone 
is at a depth of 23 inches. Depth to soft sandstone 
ranges from 20 to 40 inches. 

Permeability of the Zeni soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches; however, some roots follow 
fractures in the bedrock and penetrate to a greater 
depth. Runoff is medium to rapid, and the hazard of 
erosion is moderate to high. 

This unit is used for timber production and as wildlife 
habitat. 

Douglas fir, redwood, tanoak, and Pacific madrone 
are the main tree species on this unit. On the basis of a 
100-year site curve, the mean site index for Douglas fir 
is 155 on the Ornbaun soil and 129 on the Zeni soil. On 
the basis of a 100-year site curve, the mean site index 
for redwood is 152 on the Ornbaun soil and 127 on the 
Zeni soil. The potential annual production from a fully 
stocked stand of redwood is 1,310 board feet per acre 
on the Ornbaun soil and 935 board feet on the Zeni 
soil. 

The main limitation for the harvesting of timber is 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Disturbance of the protective layer of duff can be 
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reduced by the careful use of wheeled and tracked 
equipment. Roads are dusty when dry. Surface 
treatment may be desirable during periods of heavy 
use. Unsurfaced roads and skid trails are slippery when 
wet, and they may be impassable during rainy periods. 
Rock for construction of roads is not available in areas 
of this unit. Establishing plant cover on steep cuts and 
fills reduces erosion. 

Plant competition is a concern in the production of 
timber. When openings are made in the canopy, 
invading brush can prevent the establishment of 
seedlings. Reforestation can be accomplished by 
planting Douglas fir and redwood seedlings. If seed 
trees are present, natura! reforestation of cutover areas 
by Douglas fir occurs periodically. After cutting, 
redwood can regenerate by stump sprouting; however, 
these sprouts seldom provide optimum stocking. 

Among the common forest understory plants are 
evergreen huckleberry, violet, iris, brackenfern, and 
swordfern. 

This unit is in capability unit IVe-1 (4), nonirrigated. 


170—Ornbaun-Zeni loams, 30 to 50 percent 
slopes. This map unit is on mountains. The native 
vegetation is mainly Douglas fir, redwood, and tanoak. 
Elevation is 500 to 2,500 feet. The average annual 
precipitation is 50 to 70 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 220 to 270 days. 

This unit is 45 percent Ornbaun loam and 40 percent 
Zeni loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Casabonne, 
Kibesillah, Wohly, and Yellowhound soils, exposed 
bedrock along roadcuts, and soils that are similar to the 
Ornbaun soil but are more than 60 inches deep to 
bedrock or have less than 17 percent clay in the 
subsoil. Also included are small areas of soils on ridges 
and along draws that have slopes of less than 30 
percent and small areas of soils in gulches that have 
slopes of more than 50 percent. Included areas make 
up about 15 percent of the total acreage. 

The Ornbaun soil is deep and well drained. It formed 
in material derived dominantly from sandstone. 
Typically, the surface is covered with a mat of fresh and 
decomposed redwood and Douglas fir needles and 
tanoak leaves about 1 inch thick. The surface layer is 
pale brown over light yellowish brown loam about 9 
inches thick. The upper 10 inches of the subsoil is very 
pale brown gravelly clay loam, and the lower 23 inches 
is reddish yellow gravelly clay loam. Fractured 
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sandstone is at a depth of 42 inches. Depth to 
sandstone ranges from 40 to 60 inches. In some areas 
the subsoil is more than 35 percent clay. 

Permeability of the Ornbaun soil is moderate. 
Available water capacity is moderate. Effective rooting 
depth is 40 to 60 inches; however, some roots follow 
fractures in the bedrock and penetrate to a greater 
depth. Runoff is rapid, and the hazard of erosion is 
high. 

The Zeni soil is moderately deep and well drained. It 
formed in material derived dominantly from sandstone. 
Typically, the surface is covered with a mat of tanoak 
leaves about 1 inch thick. The surface layer is brown 
loam about 7 inches thick. The subsoil is light yellowish 
brown clay loam about 16 inches thick. Soft sandstone 
is at a depth of 23 inches. Depth to soft sandstone 
ranges from 20 to 40 inches. 

Permeability of the Zeni soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches; however, some roots follow 
fractures in the bedrock and penetrate to a greater 
depth. Runoff is rapid, and the hazard of erosion is 
high. 

This unit is used for timber production and as wildlife 
habitat. 

Douglas fir, redwood, tanoak, and Pacific madrone 
are the main tree species on this unit. On the basis of a 
100-year site curve, the mean site index for Douglas fir 
is 155 on the Ornbaun soil and 129 on the Zeni soil. On 
the basis of a 100-year site curve, the mean site index 
for redwood is 152 on the Ornbaun soil and 127 on the 
Zeni soil. The potential annual production from a fully 
stocked stand of redwood is 1,310 board feet per acre 
on the Ornbaun soil and 935 board feet on the Zeni 
soil. 

The main limitations for the harvesting of timber are 
the seasonal wetness, hazard of erosion, and 
steepness of slope. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unless adequate plant cover or water bars are 
provided, steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying. Disturbance of the 
protective layer of duff can be reduced by the careful 
use of either wheeled and tracked equipment or cable 
yarding systems. Roads are dusty when dry. Surface - 
treatment may be desirable during periods of heavy 
use. Unsurfaced roads and skid trails are slippery when 
wet, and they may be impassable during rainy periods. 
Rock for construction of roads is not available in areas 
of this unit. Establishing plant cover on steep cuts and 
fills reduces erosion. 


Plant competition is a concern in the production of 
timber. When openings are made in the canopy, 
invading brushy plants can prevent the establishment of 
seedlings. Reforestation can be accomplished by 
planting Douglas fir and redwood seedlings. !f seed 
trees are present, natural reforestation of cutover areas 
by Douglas fir occurs periodically. After cutting, 
redwood can regenerate by stump sprouting; however, 
these sprouts seldom provide optimum stocking. 

Among the common forest understory plants are 
evergreen huckleberry, violet, iris, brackenfern, and 
swordfern. 

This map unit is in capability subclass Vie (4), 
nonirrigated. 


171—Ornbaun-Zeni loams, 50 to 75 percent 
slopes. This map unit is on mountains. The native 
vegetation is mainly Douglas fir, redwood, and tanoak. 
Elevation is 500 to 2,500 feet. The average annual 
precipitation is 50 to 70 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 220 to 270 days. 

This unit is 40 percent Ornbaun loam and 40 percent 
Zeni loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Casabonne, 
Kibesillah, Wohly, and Yellowhound soils, Rock outcrop, 
exposed bedrock along roadcuts, and soils that are 
similar to the Ornbaun soil but are more than 60 inches 
deep to bedrock or have less than 17 percent clay in 
the subsoil. Also included are small areas of soils on 
ridges that have slopes of less than 50 percent and 
small areas in gulches that have slopes of more than 75 
percent. Included areas make up about 20 percent cf 
the total acreage. 

The Ornbaun soil is deep and well drained. It formed 
in material derived dominantly from sandstone. 
Typically, the surface is covered with a mat of fresh and 
decomposed redwood and Douglas fir needles and 
tanoak leaves about 1 inch thick. The surface layer is 
pale brown over light yellowish brown loam about 9 
inches thick. The upper 10 inches of the subsoil is very 
pale brown gravelly clay loam, and the lower 23 inches 
is reddish yellow gravelly clay loam. Fractured 
sandstone is at a depth of 42 inches. Depth to 
sandstone ranges from 40 to 60 inches. In some areas 
the subsoil has more than 35 percent clay. 

Permeability of the Ornbaun soil is moderate. 
Available water capacity is moderate. Effective rooting 
depth is 40 to 60 inches; however, some roots follow 
fractures in the bedrock and penetrate to a greater 
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depth. Runoff is very rapid, and the hazard of erosion is 
very high. 

The Zeni soil is moderately deep and well drained. It 
formed in material derived dominantly from sandstone. 
Typically, the surface is covered with a mat of tanoak 
leaves about 1 inch thick. The surface layer is brown 
loam about 7 inches thick. The subsoil is light yellowish 
brown clay loam about 16 inches thick. Soft sandstone 
is at a depth of 23 inches. Depth to soft sandstone 
ranges from 20 to 40 inches. 

Permeability of the Zeni soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches; however, some roots follow 
fractures in the bedrock and penetrate to a greater 
depth. Runoff is very rapid, and the hazard of erosion is 
very high. 

This unit is used for timber production and as wildlife 
habitat. 

Douglas fir, redwood, tanoak, and Pacific madrone 
are the main tree species on this unit. On the basis of a 
100-year site curve, the mean site index for Douglas fir 
is 155 on the Ornbaun soil and 129 on the Zeni soil. On 
the basis of a 100-year site curve, the mean site index 
for redwood is 152 on the Ornbaun soil and 127 on the 
Zeni soil. The potential annual production from a fully 
stocked stand of redwood is 1,310 board feet per acre 
on the Ornbaun soil and 935 board feet on the Zeni 
Soil. 

The main limitations for the harvesting of timber are 
the steepness of slope, hazard of erosion, and seasonal 
wetness. Steepness of slope limits the use of wheeled 
and tracked equipment in skidding. Cable yarding 
systems generally disturb the soil less. Unless adequate 
plant cover or water bars are provided, steep yarding 
paths, skid trails, and firebreaks are subject to rilling 
and gullying. Harvesting systems that lift logs entirely 
off the ground reduce the disturbance of the protective 
layer of duff. Roads are dusty when dry. Surface 
treatment may be desirable during periods of heavy 
use. Unsurfaced roads and skid trails are slippery when 
wet, and they may be impassable during rainy periods. 
Rock for construction of roads is not readily available in 
areas of this unit. Establishing plant cover on steep cuts 
and fills reduces erosion. Roads may fail and landslides 
may occur following deep soil disturbance in the 
steeper areas of this unit. 

Plant competition is a concern in the production of 
timber. When openings are made in the canopy, 
invading brushy plants can prevent the establishment of 
seedlings. Reforestation can be accomplished by 
planting Douglas fir and redwood seedlings. If seed 
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trees are present, natural reforestation of cutover areas 
by Douglas fir occurs periodically. After cutting, 
redwood can regenerate by stump sprouting; however, 
these sprouts seldom provide adequate stocking. 

Among the common forest understory plants are 
evergreen huckleberry, violet, iris, brackenfern, and 
swordfern. 

This map unit is in capability subclass Vile (4), 
nonirrigated. 


172—Pardaloe-Kekawaka-Casabonne complex, 50 
to 75 percent slopes. This map unit is on side slopes 
of hills and mountains. The native vegetation is mainly 
coniferous forest. Elevation is 1,000 to 2,500 feet. The 
average annual precipitation is 40 to 55 inches, the 
average annual air temperature is 53 to 58 degrees F, 
and the average frost-free period is 175 to 225 days. 

This unit is 35 percent Pardaloe gravelly loam, 20 
percent Kekawaka loam, and 20 percent Casabonne 
gravelly loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Cummiskey, 
Sanhedrin, Wohly, and Woodin soils and Rock outcrop. 
Also included are small areas of Casabonne, 
Kekawaka, and Pardaloe soils that have slopes of less 
than 50 percent or more than 75 percent and soils 
south of Ukiah where elevation is less than 1,000 feet. 
Included areas make up about 25 percent of the total 
acreage. 

The Pardaloe soil is deep and well drained. It formed 
in material derived dominantly from sandstone, 
siltstone, or shale. Typically, the surface is covered with 
a mat of conifer needles, tanoak leaves, and twigs 
about 5 inches thick. The surface layer is dark yellowish 
brown gravelly loam about 10 inches thick. The upper 
17 inches of the subsoil is pale brown very gravelly 
sandy loam, and the lower part to a depth of 58 inches 
is light yellowish brown very gravelly loam. Fractured 
siltstone is at a depth of 58 inches. Depth to bedrock 
ranges from 40 to 60 inches. In some areas the surface 
layer is very gravelly loam or gravelly sandy loam. 

Permeability of the Pardaloe soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 40 to 60 inches. Runoff is very rapid, and the hazard 
of erosion is very high. 

The Kekawaka soil is very deep and well drained. It 
formed in material derived dominantly from sandstone 
or siltstone. Typically, the surface is covered with a mat 
of leaves, needles, and twigs about 1 inch thick. The 
surface layer is yellowish red loam about 4 inches thick. 
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The upper 31 inches of the subsoil is yellowish red clay 
loam, and the lower 26 inches is red clay. In some 
areas the surface layer is clay loam. 

Permeability of the Kekawaka soil is moderately 
slow. Available water capacity is high. Effective rooting 
depth is 60 inches or more. Runoff is very rapid, and 
the hazard of erosion is very high. 

The Casabonne soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
or shale. Typically, the surface layer is reddish yellow 
gravelly loam about 15 inches thick. The upper 28 
inches of the subsoil is reddish yellow clay loam, and 


the lower 10 inches is reddish yellow gravelly clay loam. 


The substratum is reddish yellow gravelly clay loam 
about 5 inches thick. Soft sandstone is at a depth of 58 
inches. Depth to soft bedrock ranges from 40 to 60 
inches. In some areas the surface layer is loam. 

Permeability of the Casabonne soil is moderate. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 

This unit is used for timber and firewood production 
and as wildlife habitat. 

Douglas fir, tanoak, Pacific madrone, and California 
black oak are the main tree species on this unit. On the 
basis of a 100-year site curve, the mean site index for 
Douglas fir is 122 on the Pardaloe soil, 154 on the 
Kekawaka soil, and 144 on the Casabonne soil. 
Ponderosa pine grows on the Kekawaka soil in some 
areas. On the basis of a 100-year site curve, the mean 
site index for ponderosa pine is 147 on the Kekawaka 
soil. The potential annual production from a fully 
stocked stand of Douglas fir is 455 board feet per acre 
on the Pardaloe soil, 760 board feet on the Kekawaka 
soil, and 665 board feet on the Casabonne soil. 

The main limitations for the harvesting of timber are 
the steepness of slope and hazard of erosion. 
Steepness of slope limits the use of wheeled and 
tracked equipment in skidding. Cable yarding systems 
generally disturb the soil less. Unless adequate plant 
cover or water bars are provided, steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying. Harvesting systems that lift logs entirely off the 
ground reduce the disturbance of the protective layer of 
duff. Roads on this unit are dusty when dry. Surface 
treatment may be desirable during periods of heavy 
use. Unsurfaced roads and skid trails are slippery when 
wet, and they may be impassable during rainy periods. 
Rock for construction of roads is not readily available in 
areas of this unit. Rocks may slide onto roads on the 
Pardaloe soil, increasing the need for road 
maintenance. 


Revegetation of exposed subsoil material is difficult 
on the Pardaloe soil because of the amount of coarse 
fragments and the limited available water capacity. 
Establishing plant cover on steep cuts and fills in the 
Kekawaka and Casabonne soils reduces erosion. The 
Kekawaka soil is unstable in some areas. Roads may 
fail and landslides may occur following deep soil 
disturbance in these areas. 

Plant competition is a concern in the production of 
timber. Reforestation can be accomplished by planting 
Douglas fir or ponderosa pine seedlings. If seed trees 
are present, natural reforestation of cutover areas by 
Douglas fir and ponderosa pine occurs infrequently. 
When openings are made in the canopy, invading 
brushy plants can prevent the establishment of 
seedlings. 

Among the common forest understory plants are 
brackenfern, blue wildrye, rose, and perennial bromes 
and fescues. 

This map unit is in capability subclass Vile (5), 
nonirrigated. 


173—Pardaloe-Woodin-Casabonne complex, 30 to 
50 percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly Douglas fir, 
tanoak, and Pacific madrone. Elevation is 800 to 3,000 
feet. The average annual precipitation is 35 to 55 
inches, the average annual air temperature is 53 to 59 
degrees F, and the average frost-free period is 150 to 
250 days. 

This unit is 40 percent Pardaloe gravelly loam, 20 
percent Woodin gravelly sandy loam, and 20 percent 
Casabonne gravelly loam. The components of this unit 
are so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Bearwallow, 
Witherell, and Yorktree soils and Rock outcrop. Also 
included are small areas of Pardaloe, Woodin, and 
Casabonne soils that have slopes of less than 30 
percent or more than 50 percent and small areas of 
soils at elevations of more than 3,000 feet. Included 
areas make up about 20 percent of the total acreage. 

The Pardaloe soil is deep and well drained. It formed 
in material weathered from sandstone, siltstone, or 
shale. Typically, the surface is covered with a mat of 
conifer needles, tanoak leaves, and twigs about 0.5 
inch thick. The surface layer is dark yellowish brown 
gravelly loam about 10 inches thick. The upper 17 
inches of the subsoil is pale brown very gravelly sandy 
loam, and the lower 31 inches is light yellowish brown 
very gravelly loam. Fractured siltstone is at a depth of 
58 inches. Depth to bedrock ranges from 40 to 60 
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inches. In some areas the surface layer is very gravelly 
loam or gravelly sandy loam and is grayer in color. 

Permeability of the Pardaloe soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 40 to 60 inches. Runoff is rapid, and the hazard of 
erosion is high. 

The Woodin soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of decomposed needles and twigs about 1.5 inches 
thick. The surface layer is brown gravelly sandy loam 
about 7 inches thick. The upper 8 inches of the subsoil 
is yellowish brown very gravelly sandy loam, and the 
lower 8 inches is yellowish brown very cobbly sandy 
loam. Hard, fractured sandstone is at a depth of 23 
inches. Depth to bedrock ranges from 20 to 40 inches. 
In some areas the surface layer is very gravelly loam, 
very gravelly sandy loam, or gravelly loam. 

Permeability of the Woodin soil is moderate. 
Available water capacity is very low to low. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is high. 

The Casabonne soil is deep and well drained. It 
formed in material weathered from sandstone or shale. 
Typically, the surface layer is reddish yellow gravelly 
loam about 15 inches thick. The upper 28 inches of the 
subsoil is reddish yellow clay loam, and the lower 10 
inches is reddish yellow gravelly clay loam. The 
substratum is reddish yellow gravelly clay loam about 5 
inches thick. Soft sandstone is at a depth of 58 inches. 
In some areas the surface layer is loam throughout. 
Depth to soft bedrock ranges from 40 to 60 inches. 

Permeability of the Casabonne soil is moderate. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is rapid, and 
the hazard of erosion is high. 

This unit is used for timber production and as wildlife 
habitat. 

Douglas fir, tanoak, and Pacific madrone are the 
main tree species on the Pardaloe and Casabonne 
soils. On the basis of a 100-year site curve, the mean 
site index for Douglas fir is 122 on the Pardaloe soil 
and 144 on the Casabonne soil. The potential annual 
production from a fully stocked stand of Douglas fir is 
455 board feet per acre on the Pardaloe soil and 665 
board feet on the Casabonne soil. 

California nutmeg, canyon live oak, Pacific madrone, 
and California laurel are the main tree species on the 
Woodin soil. On the basis of a 100-year site curve, the 
mean site index for scattered Douglas fir on this soil is 
97. Estimates of the potential productivity have not 
been made. Because a fully stocked stand is difficult to 
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achieve on the Woodin soil, yields generally are well 
below those of normal stands. 

The main limitation for the harvesting of timber is 
steepness of slope. Wheeled and tracked equipment 
can be used in the less sloping areas. Cable yarding 
systems generally disturb the soil less and are suited to 
the steeper areas. Rock for construction of roads is 
available in areas of this unit. Revegetation of exposed 
subsoil material is difficult on the Pardaloe and Woodin 
soils because of the content of coarse fragments and 
limited available water capacity. 

Seedling mortality is a concern in the production of 
timber. Reforestation can be accomplished by planting 
Douglas fir and ponderosa pine seedlings on the 
Pardaloe and Casabonne soils; however, planting can 
be difficult because of the large amount of gravel in the 
surface layer. The high soil temperature and limited soil 
moisture during the growing season cause mortality of 
seedlings, especially on the south- and southwest- 
facing slopes of the Pardaloe and Woodin soils. After 
cutting, hardwoods can regenerate by stump sprouting. 
Regrowth is best if cutting is done between December 
and May. 

Among the common forest understory plants are 
California nutmeg, hairy manzanita, canyon live oak, 
and iris. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


174—Pardaloe-Woodin complex, 50 to 75 percent 
slopes. This map unit is on hills and mountains. The 
native vegetation is mainly Douglas fir, tanoak, and 
Pacific madrone. Elevation is 800 to 3,000 feet. The 
average annual precipitation is 35 to 55 inches, the 
average annual air temperature is 53 to 59 degrees F, 
and the average frost-free period is 150 to 250 days. 
This unit is 55 percent Pardaloe gravelly loam and 25 
percent Woodin gravelly sandy loam. The components 
of this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 
Included in this unit are small areas of Bearwallow, 
Casabonne, and Yorktree soils. Also included are small 
areas of Pardaloe and Woodin soils that have slopes of 
less than 50 percent or more than 75 percent and soils 
that are similar to the Pardaloe and Woodin soils but 
are at elevations of more than 3,000 feet. Included 
areas make up about 20 percent of the total acreage. 
The Pardaloe soil is deep and well drained. It formed 
in material weathered from sandstone, siltstone, or 
shale. Typically, the surface is covered with a mat of 
conifer needles, oak leaves, and twigs about 0.5 inch 
thick. The surface layer is dark yellowish brown gravelly 
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loam about 10 inches thick. The upper 17 inches of the 
subsoil is pale brown very gravelly sandy loam, and the 
lower 31 inches is light yellowish brown very gravelly 
loam. Fractured siltstone is at a depth of 58 inches. 
Depth to bedrock ranges from 40 to 60 inches. In some 
areas the surface layer is very gravelly loam or gravelly 
sandy loam and is grayer in color. 

Permeability of the Pardaloe soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 40 to 60 inches. Runoff is very rapid, and the hazard 
of erosion is very high. 

The Woodin soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of decomposed needles and twigs about 1.5 inches 
thick. The surface layer is brown gravelly sandy loam 
about 7 inches thick. The upper 8 inches of the subsoil 
is yellowish brown very gravelly sandy loam, and the 
lower 8 inches is yellowish brown very cobbly sandy 
loam. Hard, fractured sandstone is at a depth of 23 
inches. Depth to bedrock ranges from 20 to 40 inches. 
In some areas the surface layer is very gravelly loam, 
very gravelly sandy loam, or gravelly loam. A layer of 
fine gravel as much as 3 inches thick is on the surface 
in some areas. 

Permeability of the Woodin soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

This unit is used for timber production and as wildlife 
habitat. 

Douglas fir, tanoak, and Pacific madrone are the 
main tree species on the Pardaloe soil. On the basis of 
a 100-year site curve, the mean site index for Douglas 
fir is 122. The potential annual production from a fully 
stocked stand of Douglas fir is 455 board feet per acre. 

California nutmeg, canyon live oak, Pacific madrone, 
and California laurel are the main tree species on the 
Woodin soil. On the basis of a 100-year site curve, the 
mean site index for scattered Douglas fir on this soil is 
97. Estimates of the potential productivity have not 
been made. Because a fully stocked stand is difficult to 
achieve on the Woodin soil, yields generally are well 
below those of normal stands. 

The main limitation for the harvesting of timber is the 
steepness of slope, which limits the use of wheeled and 
tracked equipment in skidding. Cable yarding systems 
generally disturb the soil less. Rock for construction of 
roads is available in areas of this unit. Revegetation of 
exposed subsoil material is difficult because of the 
content of coarse fragments and limited available water 
capacity. Coarse fragments and loose soil material may 


slide onto roads on this unit, increasing the need for 
road maintenance. 

Seedling mortality is a concern in the production of 
timber. Reforestation can be accomplished by planting 
Douglas fir and ponderosa pine seedlings on the 
Pardaloe soil; however, planting can be difficult 
because of the large amount of gravel in the surface 
layer. The high soil temperature and limited soil 
moisture during the growing season cause mortality of 
seedlings, especially on the south- and southwest- 
facing slopes. Movement of loose soil material on the 
surface can reduce the survival rate of seedlings in the 
steeper areas of this unit. After cutting, hardwoods can 
regenerate by stump sprouting. Regrowth is best if 
cutting is done between December and May. 

Among the common forest understory plants are 
California nutmeg, canyon live oak, iris, and manzanita. 

This map unit is in capability subclass Vile (5), 
nonirrigated. 


175—Pinnobie loam, 0 to 2 percent slopes. This 
very deep, well drained soil is on terraces. It formed in 
alluvium derived dominantly from sedimentary rock. The 
vegetation in areas not cultivated is mainly brush, 
annual grasses, and forbs. Elevation is 500 to 1,200 
feet. The average annual precipitation is 32 to 44 
inches, the average annual air temperature is 57 to 59 
degrees F, and the average frost-free period is 200 to 


250 days. 


Typically, the surface layer is brown loam about 11 
inches thick. The subsoil is light yellowish brown loam 
about 31 inches thick. The upper 6 inches of the 
substratum is yellowish brown and light yellowish brown 
loam, and the lower part to a depth of 60 inches or 
more is yellowish brown and light yellowish brown clay 
loam. In some areas the surface layer or the part of the 
soil below a depth of 30 inches is sandy loam or 
gravelly loam. 

Included in this unit are small areas of Pinole, 
Russian, and Talmage soils. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Pinnobie soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
erosion is slight. 

This unit is used for vineyards, orchards, hay and 
pasture, and homesite development. 

This unit is. suited to irrigated orchards, and 
vineyards. It has few limitations. Sprinkler irrigation is 
best suited to this unit, and its use helps to protect 
crops from frost. 

This unit is. suited to hay and pasture. It has few 
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limitations. Fertilizer is needed to ensure optimum 
growth of grasses and legumes. 

This unit is suited to homesite development. It has 
few limitations. The moderate shrink-swell potential of 
the soil should be considered when designing and 
constructing foundations, concrete structures, and 
paved areas. 

This map unit is in capability class | (14), irrigated, 
and capability subclass llc (14), nonirrigated. 


176—Pinnobie loam, 2 to 8 percent slopes. This 
very deep, well drained soil is on terraces. It formed in 
alluvium derived dominantly from sedimentary rock. The 
vegetation in areas not cultivated is mainly brush, 
annual grasses, and forbs. Elevation is 500 to 1,200 
feet. The average annual precipitation is 32 to 44 
inches, the average annual air temperature is 57 to 59 
degrees F, and the average trost-free period is 200 to 
250 days. 

Typically, the surface layer is brown loam about 11 
inches thick. The subsoil is light yellowish brown loam 
about 31 inches thick. The upper 6 inches of the 
substratum is yellowish brown and light yellowish brown 
loam, and the lower part to a depth of 60 inches or 
more is yellowish brown and light yellowish brown clay 
loam. In some areas the surface layer or the part of the 
soil below a depth of 30 inches is sandy loam or 
gravelly loam. The surface layer is lighter colored in 
some areas. 

Included in this unit are small areas of Pinole, 
Russian, Talmage, and Yokayo soils. Also included are 
small areas of the Pinnobie soils that have slopes of 
less than 2 percent or more than 8 percent. Near Ukiah 
are small areas of Urban land that have been leveled, 
graveled. and compacted. Included areas make up 
about 20 percent of the total acreage. 

Permeability of this Pinnobie soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of erosion is moderate. 

This unit is used for vineyards, orchards, hay and 
pasture, and homesite development. 

This unit is suited to irrigated orchards and 
vineyards. It has few limitations. Sprinkler irrigation is 
best suited to this unit, and its use helps to protect 
crops from frost. This method permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. Cover crops should be 
managed by mowing instead of tilling to reduce erosion, 
increase the water intake rate, and limit energy 
consumption. 
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This unit is suited to hay and pasture. It has few 
limitations. Fertilizer is needed to ensure optimum 
growth of grasses and legumes. 

This unit is suited to homesite development. It has 
few limitations. Erosion is a hazard in the steeper 
areas. Only the part of the site that is used for 
construction should be disturbed. The moderate shrink- 
swell potential of the scil should also be considered 
when designing and constructing foundations, concrete 
structures, and paved areas. 

This map unit is in capability units lle-1 (14), 
irrigated, and Ille-1 (14), nonirrigated. 


177—Pinole gravelly loam, 0 to 2 percent slopes. 
This very deep, well drained soil is on terraces. It 
formed in alluvium derived dominantly from sedimentary 
rock. The vegetation in areas not cultivated is mainly 
annual grasses, forbs, and scattered oaks. Elevation is 
500 to 1,200 feet. The average annual precipitation is 
32 to 44 inches, the average annual air temperature is 
57 to 59 degrees F, and the average frost-free period is 
200 to 250 days. 

Typically, the surface layer is brown gravelly loam 
about 10 inches thick. The upper 27 inches of the 
subsoil is yellowish brown over variegated strong brown 
and yellow clay loam, and the lower 24 inches is strong 
brown and brownish yellow sandy clay loam. In some 
areas the surface layer is loam, gravelly sandy clay 
loam, or very gravelly loam, and in some areas it is less 
than 10 inches thick. In some areas the subsoil has a 
higher content of gravel. 

Included in this unit are small areas of Pinnobie and 
Yokayo soils. Also included are small areas of soils at 
elevations of more than 1,200 feet. Included areas 
make up 10 percent of the total acreage. 

Permeability of this Pinole soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
erosion is slight. 

This unit is used for vineyards, orchards, hay and 
pasture, homesite development, and firewood 
production. 

This unit is suited to irrigated orchards and 
vineyards. It has few limitations. Sprinkler irrigation is 
best suited to this unit, and its use helps to protect 
crops from frost. 

This unit is suited to hay and pasture. It has few 
limitations. Fertilizer is needed to ensure optimum 
growth of grasses and legumes. 

This unit is suited to homesite development. It has 
few limitations. The moderate shrink-swell potential of 
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the soil should be considered when designing and 
constructing foundations, concrete structures, and 
paved areas. 

Oregon white oak, California black oak, and Pacific 
madrone are the main tree species in areas where this 
unit has not been cleared. Among the trees of limited 
extent are blue oak, interior live oak, California white 
oak, and ponderosa pine. On the basis of a 50-year site 
curve, the mean site index for California black oak is 
25. This unit can produce about 12 cords of wood per 
acre from a stand of trees 50 years old. 

This main limitation for the harvesting of firewood is 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unsurfaced roads and skid trails are slippery when wet, 
and they may be impassable during rainy periods. Rock 
for construction of roads is not available in areas of this 
unit. After cutting, hardwoods can regenerate by stump 
sprouting. Regrowth is best if cutting is done between 
December and May. 

Among the common forest understory plants are 
manzanita, poison oak, soap plant, and Pacific 
madrone. 

This map unit is in capability units lls-1 (14), 
irrigated. and Ills-1 (14), nonirrigated. 


178—Pinole gravelly loam, 2 to 8 percent slopes. 
This very deep, well drained soil is on terraces. It 
formed in alluvium derived dominantly from sedimentary 
rock. The vegetation in areas not cultivated is mainly 
annual grasses, forbs, and scattered oaks. Elevation is 
500 to 1,200 feet. The average annual precipitation is 
32 to 44 inches, the average annual air temperature is 
57 to 59 degrees F, and the average frost-free period is 
200 to 250 days. 

Typically, the surface layer is brown gravelly loam 
about 10 inches thick. The upper 27 inches of the 
subsoil is yellowish brown over variegated strong brown 
and yellow clay loam, and the lower 24 inches is strong 
brown and brownish yellow sandy clay loam. In some 
areas the surface layer is loam, gravelly sandy clay 
loam, or very gravelly loam, and in some areas it is less 
than 10 inches. In some areas the surface layer has a 
higher content of gravel and base saturation is less 
than 50 percent. 

Included in this unit are small areas of Pinnobie and 
Yokayo soils. Also included are small areas of soils at 
elevations of more than 1,200 feet. Included areas 
make up about 10 percent of the total acreage. 

Permeability of this Pinole soil is moderately slow. 
Available water capacity is high. Effective rooting depth 


is 60 inches or more. Runoff is slow to medium, and the 
hazard of erosion is slight to moderate. 

This unit is used for vineyards, orchards, hay and 
pasture, homesite development, and firewood 
production. 

This unit is suited to irrigated orchards and 
vineyards. The main limitation is the hazard of erosion. 
Use of contour farming, grassed waterways, and cover 
crops helps to control erosion. Sprinkler irrigation is 
best suited to this unit, and its use helps to protect 
crops from frost. Cover crops should be managed by 
mowing instead of tilling to reduce erosion, increase the 
water intake rate, and limit energy consumption. 

This unit is suited to hay and pasture. The main 
limitation is the hazard of erosion. Fertilizer is needed to 
ensure optimum growth of grasses and legumes. 

Oregon white oak, California black oak, and Pacific 
madrone are the main tree species in areas where this 
unit has not been cleared. Among the trees of limited 
extent are blue oak, interior live oak, California white 
oak, and ponderosa pine. On the basis of a 50-year site 
curve, the mean site index for Calfornia black oak is 25. 
This unit can produce about 12 cords of wood per acre 
from a stand of trees 50 years old. 

The main limitation for the harvesting of firewood is 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unsurfaced roads and skid trails are slippery when wet, 
and they may be impassable during rainy periods. Rock 
for construction of roads is not available in areas of this 
unit. Establishing plant cover on steep cuts and fills 
reduces erosion. Gullies form readily when water is 
concentrated in unprotected ditches. After cutting, 
hardwoods can regenerate by stump sprouting. 
Regrowth is best if cutting is done between December 
and May. 

Among the common forest understory plants are 
manzanita, poison oak, soap plant, and Pacific 
madrone. 

This unit is suited to homesite development. The 
main limitations are slope and the hazard of erosion. 
Revegetating disturbed areas around construction sites 
helps to control erosion. The moderate shrink-swell 
potential of the soil in this unit should be considered 
when designing and constructing foundations, concrete 
structures, and paved areas. 

This map unit is in capability units lle-1 (14), 
irrigated, and Ille-1 (14), nonirrigated. 


179—Pinole gravelly loam, 8 to 15 percent slopes. 
This very deep, well drained soil is on terraces. It 
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formed in alluvium derived dominantly from sedimentary 
rock. The vegetation in areas not cultivated is mainly 
annual grasses, forbs, and scattered oaks. Elevation is 
500 to 1,200 feet. The average annual precipitation is 
32 to 44 inches, the average annual air temperature is 
57 to 59 degrees F, and the average frost-free period is 
200 to 250 days. 

Typically, the surface layer is brown gravelly loam 
about 10 inches thick. The upper 27 inches of the 
subsoil is yellowish brown over variegated strong brown 
and yellow clay loam, and the lower 24 inches is strong 
brown and brownish yellow sandy clay loam. In some 
areas the surface layer is loam or very gravelly loam, 
and in some areas it is less than 10 inches thick. In 
some areas the subsoil has a higher content of gravel. 

Included in this unit are small areas of Pinnobie, 
Redvine, and Yokayo soils and soils that have slopes of 
less than 8 percent or more than 15 percent. Also 
included are small areas of soils at elevations of more 
than 1,200 feet and soils in the southeast corner of the 
survey area that formed in colluvium derived from 
ancient landslides. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Pinole soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of erosion is moderate. 

This unit is used for vineyards, orchards, pasture, 
homesite development, and firewood production. 

This unit is suited to vineyards and orchards. It is 
limited mainly by slope, the hazard of erosion, and the 
susceptibility of the soil to compaction, which can result 
in reduced permeability and poor tilth. Use of contour 
farming, grassed waterways, and cover crops helps to 
control erosion. Cover crops should be managed by 
mowing instead of tilling to reduce erosion, increase the 
water intake rate, and limit energy consumption. 

Irrigation is needed to establish grapevines. Sprinkler 
irrigation is best suited to this unit, and its use helps to 
protect crops from frost. Use of this method permits the 
even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. 

This unit is suited to hay and pasture. Proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion and 
compaction. Sprinkler irrigation is the most suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. Fertilizer is needed to 
ensure optimum growth of grasses and legumes. 

Oregon white oak, California black oak, and Pacific 
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madrone are the main tree species in areas where this 
unit has not been cleared. Among the trees of limited 
extent are blue oak, interior live oak, California white 
oak, and ponderosa pine. On the basis of a 50-year site 
curve, the mean site index for California black oak is 
25. This unit can produce about 12 cords of wood per 
acre from a stand of trees 50 years old. 

The main limitation for the harvesting of firewood is 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unsurfaced roads and skid trails are slippery when wet, 
and they may be impassable during rainy periods. Rock 
for construction of roads is not available in areas of this 
unit. Establishing plant cover on steep cuts and fills * 
reduces erosion. Gullies form readily if water is 
concentrated in unprotected ditches. 

After cutting, hardwoods can regenerate by stump 
sprouting. Regrowth is best if cutting is done between 
December and May. 

Among the common forest understory plants are 
manzanita, poison oak, soap plant, and Pacific 
madrone. 

If the unit is used for homesite development, the 
main limitations are the steepness of slope, hazard of 
erosion, and moderately slow permeability. Suitable 
building sites are limited to areas on knolls and areas of 
the less sloping soils included in this unit. Revegetating 
disturbed areas around construction sites helps to 
control erosion. The limitation of moderately slow 
permeability can be overcome by increasing the size of 
the absorption field or by using specially designed 
sewage disposal systems. 

This map unit is in capability unit Ille-1 (14), irrigated 
and nonirrigated. 


180—Pinole gravelly loam, 15 to 30 percent 
slopes. This very deep, well drained soil is on dissected 
terraces. It formed in alluvium derived dominantly from 
sedimentary rock. The vegetation in areas not cultivated 
is mainly annual grasses, forbs, and scattered oaks. 
Elevation is 400 to 1,200 feet. The average annual 
precipitation is 32 to 44 inches, the average annual air 
temperature is 57 to 59 degrees F, and the average 
frost-free period is 200 to 250 days. 

Typically, the surface layer is brown gravelly loam 
about 10 inches thick. The upper 27 inches of the 
subsoil is yellowish brown over variegated strong brown 
and yellow clay loam, and the lower 24 inches is strong 
brown and brownish yellow sandy clay loam. In some 
areas the surface layer is loam or very gravelly loam, 
and in some areas it is less than 10 inches thick. In 
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some areas the subsoil has a higher content of gravel. 

Included in this unit are small areas of Pinnobie, 
Redvine, and Yokayo soils. Also included are small 
areas of soils that have slopes of less than 15 percent 
and are on knolls, soils that have slopes of more than 
30 percent and are in drainageways and on terrace 
escarpments, and soils at elevations of more than 1,200 
feet. In the southeastern corner of the survey area are 
soils that formed in colluvium derived from ancient 
landslides. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Pinole soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
erosion is high. 

This unit is used for vineyards, pasture, homesite 
development, and firewood production. 

This unit is poorly suited to vineyards. It is limited 
mainly by slope, the hazard of erosion, and the 
susceptibility of the soil to compaction, which can result 
in reduced permeability and poor tilth. Use of contour 
farming, grassed waterways, and cover crops helps to 
control erosion. Cover crops should be managed by 
mowing instead of tilling to reduce erosion, increase the 
water intake rate, and limit energy consumption. 

irrigation is needed to establish grapevines. Sprinkler 
irrigation is best suited to this unit, and its use helps to 
protect crops from frost. Use of this method permits the 
even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. 

This unit is suited to pasture. The main limitations 
are slope and the hazard of erosion. Fertilizer is needed 
to ensure optimum growth of grasses and legumes. 

Oregon white oak, California black oak, and Pacific 
madrone are the main tree species in areas where this 
unit has not been cleared. Among the trees of limited 
extent are blue oak, interior live oak, California white 
oak, and ponderosa pine. On the basis of a 50-year site 
curve, the mean site index for California black oak is 
25. This unit can produce about 12 cords of wood per 
acre from a stand of trees 50 years old. 

The main limitation for the harvesting of firewood is 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unsurfaced roads and skid trails are slippery when wet, 
and they may be impassable during rainy periods. Rock 
for construction of roads is not available in areas of this 
unit. Establishing plant cover on steep cuts and fills 
reduces erosion. Gullies form readily if water is 
concentrated in unprotected ditches. 

After cutting, hardwoods can regenerate by stump 


sprouting. Regrowth is best if cutting is done between 
December and May. 

Among the common forest understory plants are 
manzanita, poison oak, soap plant, and Pacific 
madrone. 

If this unit is used for homesite development, the 


main limitations are the steepness of slope, hazard of 


erosion, and moderately slow permeability. Extensive 
cutting and filling are required for building sites. Cuts 
are susceptible to erosion. Revegetating disturbed 
areas around construction sites helps to control erosion. 
Intensive runoff control measures are also needed. 
Septic tank absorption lines should be installed on the 
contour. The limitation of moderately slow permeability 
can be overcome by increasing the size of the 
absorption field or by using a specially designed 
sewage disposal system. 

This map unit is in capability unit IVe-1 (14), irrigated 
and nonirrigated. 


181—Pinole very gravelly loam, 0 to 2 percent 
slopes. This very deep, well drained soil is on terraces. 
It formed in alluvium derived dominantly from 
sedimentary rock. The vegetation in areas not cultivated 
is mainly annual grasses, forbs, and scattered oaks. 
Elevation is 400 to 1,200 feet. The average annual 
precipitation is 32 to 44 inches, the average annual air 
temperature is 57 to 59 degrees F, and the average 
frost-free period is 200 to 250 days. 

Typically, the surface layer is brown very gravelly 
loam about 10 inches thick. The subsoil is brown 
gravelly clay loam over very gravelly sandy clay loam 
about 50 inches thick. In some areas the surface layer 
is loam or gravelly loam, and in some areas it is less 
than 10 inches thick. 

Included in this unit are small areas of Pinnobie and 
Yokayo soils and soils that have more than 35 percent 
gravel throughout the subsoil. Included areas make up 
about 10 percent of the total acreage. 

Permeability of this Pinole soil is moderately slow. 
Available water capacity is moderate to high. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of erosion is slight. 

This unit is used for vineyards, hay and pasture, 
homesite development, and firewood production. 

This unit is suited to vineyards. It is limited mainly by 
the content of gravel, which interferes with tillage. 
Coarse fragments on the surface cause wear of tillage 
equipment. Cover crops should be managed by mowing 
instead of tilling to reduce erosion, increase the water 
intake rate, and limit energy consumption. Because of 
the coarse fragments in the soil, rock deflection shields 
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should be used on all mowing equipment. Sprinkler or 
drip irrigation is best suited to this unit. 

This unit is suited to hay and pasture. The main 
limitation is the content of gravel in the surface layer. 
Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 

Oregon white oak, California black oak, and Pacific 
madrone are the main tree species in areas where this 
unit has not been cleared. Among the trees of limited 
extent are blue oak, interior live oak, California white 
oak, and ponderosa pine. On the basis of a 50-year site 
curve, the mean site index for California black oak is 
25. This unit can produce about 12 cords of wood per 
acre from a stand of trees 50 years old. 

The main limitation for the harvesting of firewood is 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unsurfaced roads and skid trails are slippery when wet, 
and they may be impassable during rainy periods. Rock 
for construction of roads is not available in areas of this 
unit. 

After cutting, hardwoods can regenerate by stump 
sprouting. Regrowth is best if cutting is done between 
December and May. 

Among the common forest understory plants are 
manzanita, poison oak, soap plant, and Pacific 
madrone. 

This unit is suited to homesite development. The 
main limitation is the content of gravel in the surface 
layer. Removal of pebbles and cobbles in disturbed 
areas is needed for best results when landscaping, 
particularly in areas used for lawns. 

This map unit is in capability unit IVs-1 (14), irrigated 
and nonirrigated. 


182—Pinole very gravelly loam, 2 to 15 percent 
slopes. This deep, well drained soil is on terraces, 
some of which are dissected. It formed in alluvium 
derived dominantly from sedimentary rock. The 
vegetation in areas not cultivated is mainly annual 
grasses, forbs, and scattered oaks. Elevation is 400 to 
1.200 feet. The average annual precipitation is 32 to 44 
inches, the average annual air temperature is 57 to 59 
degrees F, and the average frost-free period is 200 to 
250 days. 

Typically, the surface layer is brown very gravelly 
loam about 10 inches thick. The subsoil is brown 
gravelly clay loam over very gravelly sandy clay loam 
about 50 inches thick. In some areas the surface layer 
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is loam or gravelly loam, and in some areas it is less 
than 10 inches thick. 

Included in this unit are small areas of Pinnobie and 
Yokayo soils and soils that have slopes of more than 15 
percent and are in drainageways and on terrace 
escarpments. Also included are soils that are at 


: elevations of more than 1,200 feet and soils that have 


more than 35 percent gravel throughout the subsoil. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of tnis Pinole soil is moderately slow. 
Available water capacity is moderate to high. Effective 
rooting depth is 60 inches or more. Runoff is medium, 
and the hazard of erosion is moderate. 

This unit is used for vineyards, hay and pasture, 
homesite development, and firewood production. 

Thís unit is suited to vineyards. It is limited mainly by 
the content of gravel, steepness of slope, and the 
hazard of erosion. Coarse fragments on the surface 
cause wear of tillage equipment. Cover crops should be 
managed by mowing instead of tilling to reduce erosion, 
increase the water intake rate, and limit energy 
consumption. Because of the coarse fragments in the 
soil, rock deflection shields should be used on all 
mowing equipment. Sprinkler or drip irrigation is best 
suited to this unit. 

This unit is suited to hay and pasture. The main 
limitations are the steepness of slope and hazard of 
erosion. Seedbed preparation should be on the contour 
or across the slope where practical. Proper stocking 
rates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the unit from erosion. 

Oregon white oak, California black oak, and Pacific 
madrone are the main tree species in areas where this 
unit has not been cleared. Among the trees of limited 
extent are blue oak, interior oak, California white oak, 
and ponderosa pine. On the basis of a 50-year site 
curve, the mean site index for California black oak is 
25. This unit can produce about 12 cords of wood per 
acre from a stand of trees 50 years old. 

The main limitation for the harvesting of firewood is 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unsurfaced roads and skid trails are slippery when wet, 
and they may be impassable during rainy periods. Rock 
for construction of roads is not available in this unit. 
Establishing plant cover on steep cuts and fills reduces 
erosion. Gullies form readily when water is concentrated 
in unprotected ditches. After cutting, hardwoods can 
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regenerate by stump sprouting. Regrowth is best if 
cutting is done between December and May. 

Among the common forest understory plants are 
manzanita, poison oak, soap plant, and Pacific 
madrone. 

This unit is suited to homesite development. The 
main limitations are the steepness of slope, the hazard 
of erosion, and the content of gravel in the surface 
layer. Removal of pebbles and cobbles in disturbed 
areas is needed for best results when landscaping, 
particularly in areas used for lawns. Excavation for 
roads and buildings increases the risk of erosion. 
Revegetating disturbed areas around construction sites 
helps to control erosion. 

This map unit is in capability unit IVs-1 (14), irrigated 
and nonirrigated. 


183—Pits and Dumps. This map unit consists of 
areas from which the upper layers and underlying 
material have been removed, areas of sand and gravel 
borrow pits, and areas of refuse disposal sites. Areas of 
this unit can occur on any position on the landscape. 
Areas are irregular in shape and are 4 to 35 acres in 
size. The native vegetation is mainly sparse annual 
grasses and forbs. Elevation is 600 to 3,000 feet. The 
average annual precipitation is 30 to 60 inches, the 
average annual air temperature is 54 to 59 degrees F, 
and the average frost-free period is 175 to 250 days. 

Included in this unit are small areas of Rock outcrop. 

Drainage, permeability, surface runoff, thickness of 
the root zone, available water capacity, and hazard of 
erosion are variable. 

Revegetating areas of this unit is difficult because of 
the steepness of slope in some areas and the low 
fertility of the geologic material. 

This map unit is in capability subclass Ville (5, 14, 
15), nonirrigated. 


184—Redvine sandy clay loam, 2 to 8 percent 
slopes. This very deep, well drained soil is on dissected 
terraces. It formed in old alluvium derived dominantly 
from sedimentary rock. The vegetation in areas not 
cultivated is mainly brush and annual grasses. Elevation 
is 500 to 1,400 feet. The average annual precipitation is 
32 to 44 inches, the average annual air temperature is 
57 to 59 degrees F, and the average frost-free period is 
200 to 250 days. 

Typically, the surface layer is reddish brown sandy 
clay loam over yellowish red sandy clay loam about 8 
inches thick. The upper 6 inches of the subsoil is 
yellowish red clay loam, and the lower 48 inches is 
yellowish red clay over yellowish red and reddish yellow 


clay. In some areas the surface layer is loam or clay 
loam, and in some areas very gravelly clay or clay loam 
is below a depth of 40 inches. 

Included in this unit are small areas of Pinole and 
Yokayo soils. Also included are small areas of Redvine 
soils that have slopes of more than 8 percent. Included 
areas make up about 10 percent of the total acreage. 

Permeability of this Redvine soil is slow. Available 
water capacity is high. Effective rooting depth is more 
than 60 inches. Runoff is medium, and the hazard of 
erosion is moderate. 

Most areas of this unit are used for vineyards. A few 
areas are used for pasture and homesite development. 

This unit is suited to vineyards. It is limited mainly by 
the slow permeability. Irrigation is needed to establish 
grapevines. Sprinkler irrigation is best suited to this unit, 
and its use helps to protect crops from frost. Because of 
the slow permeability of the soil in this unit, application 
of irrigation water should be regulated to control runoff 
and erosion. Cover crops should be managed by 
mowing instead of tilling to reduce erosion, increase the 
water intake rate, and limit energy consumption. 

This unit is suited to hay and pasture. The main 
limitation is the slow permeability. Proper stocking rates, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Sprinkler irrigation is the 
most suitable method of applying water. Fertilizer is 
needed to ensure optimum growth of grasses and 
legumes. 

This unit is suited to homesite development. The 
main limitations are the slow permeability and high 
shrink-swell potential. If the soil in this unit is used for 
septic tank absorption fields, the limitation of slow 
permeability can be overcome by increasing the size of 
the absorption field and using low volume flush toilets. 
Buildings and roads can be designed to offset the 
effects of shrinking and swelling. 

This map unit is in capability units Ile-1 (14), 
irrigated, and Ille-1 (14), nonirrigated. 


185—Redvine sandy clay loam, 8 to 15 percent 
slopes. This very deep, well drained soil is on dissected 
terraces. It formed in old alluvium derived dominantly 
from sedimentary rock. The vegetation in areas not 
cultivated is mainly brush and annual grasses. Elevation 
is 500 to 1,400 feet. The average annual precipitation is 
32 to 44 inches, the average annual air temperature is 
57 to 59 degrees F, and the average frost-free period is 
200 to 250 days. 

Typically, the surface layer is reddish brown sandy 
clay loam over yellowish red sandy clay loam about 8 
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inches thick. The upper 6 inches of the subsoil is 
yellowish red clay loam, and the lower 48 inches is 
yellowish red clay over yellowish red and reddish yellow 
clay. In some areas the surface layer is loam or clay 
loam, and in some areas very gravelly clay or clay loam 
is below a depth of 40 inches. 

Included in this unit are small areas of Pinole and 
Yokayo soils. Also included are small areas of Redvine 
soils that have slopes of less than 8 percent or more 
than 15 percent. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Redvine soil is slow. Available 
water capacity is high. Effective rooting depth is more 
than 60 inches. Runoff is medium, and the hazard of 
erosion is moderate. 

Most areas of this unit are used for vineyards. A few 
areas are used for homesite development. 

This unit is suited to vineyards. It is limited mainly by 
the slow permeability and the hazard of erosion. Use of 
contour farming, grassed waterways, and cover crops 
helps to control erosion. Irrigation is needed to establish 
grapevines. Sprinkler irrigation is best suited to this unit, 
and its use helps to protect crops from frost. Application 
of irrigation water should be regulated to control runoff 
and erosion. Cover crops should be managed by 
mowing instead of tilling to reduce erosion, increase the 
water intake rate, and limit energy consumption. 

This unit is suited to homesite development. The 
main limitations are the steepness of slope, slow 
permeability, and high shrink-swell potential. Extensive 
cutting and filling generally are required for homesite 
development. Cuts are susceptible to erosion. 
Revegetating disturbed areas around construction sites 
helps to control erosion. Intensive runoff control 
measures are needed. If the soil in this unit is used for 
septic tank absorption fields, the limitation of slow 
permeability can be overcome by increasing the size of 
the absorption field and using low volume flush toilets. 
Septic tank absorption lines should be installed on the 
contour. Buildings and roads can be designed to offset 
the effects of shrinking and swelling. 

This map unit is in capability unit Ille-1 (14), irrigated 
and nonirrigated. 


186—Redvine sandy clay loam, 15 to 30 percent 
slopes. This very deep, well drained soil is on dissected 
terraces. It formed in old alluvium derived dominantly 
from sedimentary rock. The vegetation in areas not 
cultivated is mainly annual grasses, brush, and 
scattered trees. Elevation is 500 to 1,400 feet. The 
average annual precipitation is 32 to 44 inches, the 
average annual air temperature is 57 to 59 degrees F, 
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and the average frost-free period is 200 to 250 days. 

Typically, the surface layer is reddish brown sandy 
clay loam over yellowish red sandy clay loam about 8 
inches thick. The upper 6 inches of the subsoil is 
yellowish red clay loam, and the lower 48 inches is 
yellowish red clay over yellowish red and reddish yellow 
clay. In some areas the surface layer is loam or clay 
loam, and in some areas the profile is underlain by very 
gravelly clay or clay loam. 

Included in this unit are small areas of Pinole and 
Yokayo soils. Also included are small areas of Redvine 
soils that have slopes of less than 15 percent or more 
than 30 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Redvine soil is slow. Available 
water capacity is high. Effective rooting depth is more 
than 60 inches. Runoff is rapid, and the hazard of 
erosion is high. 

Most areas of this unit are used as watershed, for 
livestock grazing, and as wildlife habitat. A few areas 
are used for fruit orchards and vineyards. 

This unit is poorly suited to orchards and vineyards. 
It is limited mainly by the hazard of erosion. Application 
of irrigation water should be regulated to control runoff 
and erosion. Cover crops should be managed by 
mowing instead of tilling to reduce erosion, increase the 
water intake rate, and limit energy consumption. Roads 
may fail or landslides may occur following deep soil 
disturbance. 

Woody plants are the most extensive species on this 
unit. The characteristic plant community is mainly 
chamise, manzanita, ceanothus, and scrub oak. If the 
trees and shrubs are managed to create open areas, 
this unit produces a good stand of desirable grasses 
and forbs. Vegetation in drainageways should be left for 
erosion control, wildlife habitat, and esthetic purposes. 
The soil in this unit responds well to fertilizer, to 
rangeland seeding, and to proper grazing use. Grazing 
should be deferred when the surface layer is saturated. 

This map unit is in capability unit IVe-1 (14), irrigated 
and nonirrigated. 


187—Rock outcrop. This map unit consists of 
exposures of sedimentary rock and greenstone on 
mountains. Slope is 30 to 90 percent. Rock outcrop 
supports little if any vegetation. Elevation is 550 to 
5,922 feet. 

Included in this unit are small areas of Etsel, Snook, 
Tyson, and Woodin soils. Included areas make up 
about 5 percent of the total acreage. The percentage 
varies from one area to another. 
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Runoff is medium to very rapid, and the hazard of 
erosion is slight. 

This unit has poor potential for most uses. It is 
limited by steepness of slope and the sparseness of 
vegetation. 

This map unit is in capability subclass Vills (5, 15). 


188—Russian loam, 0 to 2 percent slopes. This 
very deep, well drained soil is on flood plains and low 
stream terraces. It formed in alluvium derived 
dominantly from sedimentary rock. The vegetation in 
areas not cultivated is mainly annual grasses and forbs. 
Elevation is 400 to 1,500 feet. The average annual 
precipitation is 32 to 44 inches, the average annual air 
temperature is 54 to 59 degrees F, and the average 
frost-free period is 200 to 250 days. 

Typically, the surface layer is grayish brown loam 
about 38 inches thick. The underlying material to a 
depth of 60 inches or more is stratified, grayish brown 
loam and very fine sandy loam. In some areas the 
surface layer is very fine sandy loam or silt loam. 

Included in this unit are small areas of Cole and Feliz 
soils, Xerofluvents, Riverwash, and soils that have a 
gravelly substratum. Near Hulls Valley in the northern 
part of the survey area, there are also small areas of 
Russian soils at an elevation of 2,750 feet. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Russian soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. This soil is protected from 
flooding by upstream flood control structures. 

This unit is used for orchards, vineyards, hay and 
pasture, and homesite development. 

This unit is suited to irrigated orchards and 
vineyards. In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is best 
suited to this unit. Excessive cultivation can result in the 
formation of a tillage pan. This pan can be broken by 
subsoiling when the soil is dry. Crusting of the surface 
and compaction of the soil can be reduced by returning 
crop residue to the soil and by using minimum tillage. 
Cover crops help to prevent crusting of the surface and 
increase the water intake rate. 

This unit is suited to hay and pasture. Irrigation is 
needed in summer for maximum production of forage. 
Fertilizer is needed to ensure optimum growth of 
grasses and legumes. 

This unit is suited to homesite development. It has 
few limitations. 

This map unit is in capability class | (14), irrigated, 
and capability subclass Illc (14), nonirrigated. 


189—Russian loam, flooded, 0 to 2 percent slopes. 
This very deep, well drained soil is on flood plains. It 
formed in alluvium derived dominantly from sedimentary 
rock. The vegetation in areas not cultivated is mainly 
annual grasses and forbs. Elevation is 400 to 600 feet. 
The average annual precipitation is 32 to 44 inches, the 
average annual air temperature is 57 to 59 degrees F, 
and the average frost-free period is 225 to 250 days. 

Typically, the surface layer is grayish brown loam 
about 38 inches thick. The underlying material to a 
depth of 60 inches or more is stratified, grayish brown 
loam, silt loam, and very fine sandy loam. 

Included in this unit are small areas of Cole soils and 
Xerofluvents. Also included are small areas of Feliz and 
Talmage soils. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Russian soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. This soil is subject to brief periods 
of flooding in December to April. Runoff is very slow, 
and the hazard of erosion is slight. 

This unit is used for orchards, vineyards, and hay 
and pasture. ' 

This unit is suited to irrigated crops, orchards, and 
vineyards. The main limitation is the brief periods of 
flooding. Sprinkler irrigation is best suited to this unit. 
Excessive cultivation can result in the formation of a 
tillage pan. This pan can be broken by subsoiling when 
the soil is dry. Crusting of the surface and compaction 
of the soil can be reduced by returning crop residue to 
the soil and by using minimum tillage. Cover crops help 
to prevent crusting of the surface and increase the 
water intake rate. 

This unit is well suited to hay and pasture. The main 
limitation is the brief periods of flooding. Irrigation is 
needed in summer for maximum production of forage. 
Fertilizer is needed to ensure optimum growth of 
grasses and legumes. 

This map unit is in capability units llw-2 (14), 
irrigated, and iliw-2 (14), nonirrigated. 


190—Russian loam, gravelly substratum, 0 to 2 
percent slopes. This very deep, well drained soil is on 
flood plains and low terraces. It formed in alluvium 
derived dominantly from sedimentary rock. The 
vegetation in areas not cultivated is mainly annual 
grasses and forbs. Elevation is 400 to 1,500 feet. The 
average annual precipitation is 32 to 44 inches, the 
average annual air temperature is 54 to 59 degrees F, 
and the average frost-free period is 200 to 250 days. 

Typically, the surface layer is grayish brown loam 
about 30 inches thick. The substratum to a depth of 
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more than 60 inches is stratified, pale brown gravelly 
loamy sand. In some areas the surface layer is gravelly 
loam or sandy loam. 

Included in this unit are small areas of Cole and Feliz 
soils. Xerofluvents, and Riverwash. Also included are 
soils in Laytonville Valley that are similar to this Russian 
Soil but are at an elevation of more than 1,500 feet. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Russian soil is moderate to a 
depth of 30 inches and rapid below this depth. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of 
erosion is slight. This soil is protected from flooding by 
upstream flood control structures. 

This unit is used for orchards, vineyards, hay and 
pasture, and urban development. 

This unit is suited to irrigated orchards and 
vineyards. It is limited mainly by the rapid permeability 
and droughtiness of the gravelly substratum. Sprinkler 
or trickle irrigation is suited to this unit. Water should be 
applied in amounts large enough to wet the root zone 
but small enough to minimize leaching of plant 
nutrients. Excessive cultivation can result in the 
formation of a tillage pan. This pan can be broken by 
subsoiling when the soil is dry. Crusting of the surface 
and compaction of the soil can be reduced by returning 
crop residue to the soil and by using minimum tillage. 
Cover crops help to prevent crusting of the surface and 
increase the water intake rate. Cover crops should be 
managed by mowing instead of tilling to reduce erosion, 
increase the water intake rate, and limit energy 
consumption. 

This unit is Suited to hay and pasture. The main 
limitations are the rapid permeability and droughtiness 
of the gravelly substratum. Water should be applied in 
amounts large enough to wet the root zone but small 
enough to minimize leaching of plant nutrients. 

If this unit is used for homesite development, the 
main limitation is the poor filtering capacity of the 
underlying material. If the soil in this unit is used for 
septic tank absorption fields, the fields should be 
designed to prevent contamination of ground water by 
effluent. 

This map unit is in capability units 1۱5-0 (14), 
irrigated, and !lls-O (14), nonirrigated. 


191—Sanhedrin-Asabean-Speaker gravelly loams, 
30 to 50 percent slopes. This map unit is on side 
Slopes of hills and mountains. The native vegetation is 
mainly coniferous forest with scattered oak and 
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madrone. Elevation is 2,500 to 3,500 feet. The average 
annual precipitation is 50 to 65 inches, the average 
annual air temperature is 50 to 54 degrees F, and the 
average frost-free period is 125 to 175 days. There is 
occasional snowfall at elevations of more than 3,000 
feet. 

This unit is 45 percent Sanhedrin gravelly loam, 20 
percent Asabean gravelly loam, and 20 percent 
Speaker gravelly loam. The components of this unit are 
so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Bluenose, 
Gudgrey, Kekawaka, Neuns, and Woodin soils. Included 
areas make up about 15 percent of the total acreage. 

The Sanhedrin soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of twigs, needles, and decomposed litter about 2 
inches thick. The surface layer is brown gravelly loam 
about 13 inches thick. The upper 10 inches of the 
subsoil is yellowish brown gravelly loam, and the lower 
20 inches is yellowish brown gravelly clay loam. 
Interbedded sandstone and siltstone are at a depth of 
43 inches. Depth to bedrock ranges from 40 to 60 
inches. In some areas the surface layer is loam. 

Permeability of the Sanhedrin soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 40 to 60 inches. Runoff is rapid, and the 
hazard of erosion is high. 

The Asabean soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
metasedimentary rock, or chert. Typically, the surface is 
covered with a mat of decomposed and undecomposed 
leaves, needles, and twigs about 2 inches thick. The 
surface layer is brown gravelly loam about 9 inches 
thick. The upper 28 inches of the subsoil is reddish 
yellow very gravelly loam over very gravelly sandy clay 
loam, and the lower 27 inches is very pale brown very 
gravelly sandy loam. In some areas the subsoil is 
cobbly. 

Permeability of the Asabean soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of erosion is high. 

The Speaker soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone, shale, or siltstone. Typically, the surface is 
covered with a mat of needles, bark, twigs, and 
decomposed litter about 1 inch thick. The surface layer 
is variegated brown and dark grayish brown gravelly 
loam about 6 inches thick. The subsoil is reddish yellow 
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clay loam about 18 inches thick. Fractured sandstone is 
at a depth of 24 inches. Depth to bedrock ranges from 
20 to 40 inches. 

Permeability of the Speaker soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is high. 

This unit is used for timber and firewood production 
and as wildlife habitat. 

Douglas fir, ponderosa pine, California black oak, 
and Pacific madrone are the main tree species on this 
unit. On the basis of a 100-year site curve, the mean 
site index for Douglas fir is 125 on the Sanhedrin scil, 
122 on the Asabean soil, and 107 on the Speaker soil. 
On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is 121 on the Sanhedrin soil, 
129 on the Asabean soil, and 106 on the Speaker soil. 
The potential annual production from a fully stocked 
stand of ponderosa pine is 585 board feet per acre on 
the Sanhedrin soil, 685 board feet on the Asabean soil, 
and 425 board feet on the Speaker soil. Among the 
trees of limited extent are sugar pine, Oregon white 
oak, canyon live oak, and white fir. 

: The main limitations for the harvesting of timber and 
firewood are the steepness of slope, hazard of erosion, 
and seasonal wetness. Unless adequate plant cover or 
water bars are provided, steep yarding paths, skid trails, 
and firebreaks are subject to rilling and guilying. Use of 
wheeled and tracked equipment when the soil is moist 
produces ruts, compacts the soil, and can damage the 
roots of trees. Disturbance of the protective layer of duff 
can be reduced by the careful use of wheeled and 
tracked equipment or cable yarding systems. 
Unsurfaced roads and skid trails are slippery when wet, 
and they may be impassable during rainy periods. 
Roads on this unit are dusty when dry. Surface 
treatment may be desirable during periods of heavy 
use. Rock for construction of roads is not readily 
available in areas of this unit. Establishing plant cover 
on steep cuts and fills reduces erosion. 

Plant competition is a concern in the production of 
timber on this unit. When openings are made in the 
canopy, invading brush can delay the establishment of 
seedlings. Reforestation can be accomplished by 
planting ponderosa pine or Douglas fir seedlings. If 
seed trees are present, natural reforestation of cutover 
areas by conifers occurs infrequently. 

Among the common forest understory plants are 
poison oak, reed fescue, gooseberry, and bedstraw. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


192—Sanhedrin-Asabean-Speaker gravelly loams, 
50 to 75 percent slopes. This map unit is on side 
slopes of hills and mountains. The native vegetation is 
mainly coniferous forest with scattered oak and 
madrone. Elevation is 2,500 to 3,500 feet. The average 
annual precipitation is 50 to 65 inches, the average 
annual air temperature is 50 to 54 degrees F, and the 
average frost-free period is 125 to 175 days. There is 
occasional snowfall at elevations of more than 3,000 
feet. 

This unit is 45 percent Sanhedrin gravelly loam, 25 
percent Asabean gravelly loam, and 15 percent 
Speaker gravelly loam. The components of this unit are 
so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Bluenose, 
Gudgrey, Kekawaka, and Neuns soils and some 
shallow soils that have more than 35 percent rock 
fragments and no increase of clay in the subsoil. Also 
included are small areas of soils in Trinity County that 
have base saturation of less than 35 percent in the 
subsoil. Included areas make up about 15 percent of 
the total acreage. 

The Sanhedrin soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of twigs, needles, and decomposed litter about 2 
inches thick. The surface layer is brown gravelly loam 
about 13 inches thick. The upper 10 inches of the 
subsoil is yellowish brown gravelly loam, and the lower 
20 inches is yellowish brown gravelly clay loam. 
Interbedded sandstone and siltstone are at a depth of 
43 inches. Depth to bedrock ranges from 40 to 60 
inches. In some areas the surface layer is loam. 

Permeability of the Sanhedrin soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 40 to 60 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Asabean soil is very deep and well drained. It 
formed in material derived dominantly from sandstone, 
metasedimentary rock, or chert. Typically, the surface is 
covered with a mat of decomposed and undecomposed 
leaves, needles, and twigs about 2 inches thick. The 
surface layer is brown gravelly loam about 9 inches 
thick. The upper 28 inches of the subsoil is reddish 
yellow very gravelly loam over very gravelly sandy clay 
loam, and the lower 27 inches is very pale brown very 
gravelly sandy loam. In some areas the subsoil is 
cobbly. 

Permeability of the Asabean soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
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depth is 60 inches or more. Runoff is very rapid, and 
the hazard of erosion is high. 

The Speaker soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone, shale, or siltstone. Typically, the surface is 
covered with a mat of needles, bark, twigs, and 
decomposed litter about 1 inch thick. The surface layer 
is variegated brown and dark grayish brown gravelly 
loam about 6 inches thick. The subsoil is reddish yellow 
clay loam about 18 inches thick. Fractured sandstone is 
at a depth of 24 inches. Depth to bedrock ranges from 
20 to 40 inches. 

Permeability of the Speaker soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 

This unit is used for timber and firewood production 
and as wildlife habitat. 

Douglas fir, ponderosa pine, California black oak, 
and Pacific madrone are the main tree species on this 
unit. On the basis of a 100-year site curve, the mean 
site index for Douglas fir is 125 on the Sanhedrin soil, 
122 on the Asabean soil, and 107 on the Speaker soil. 
On the basis of a 100-year site curve, the mean site 
index for ponderosa pine is 121 on the Sanhedrin soil, 
129 on the Asabean soil, and 106 on the Speaker soil. 
The potential annual production from a fully stocked 
stand of ponderosa pine is 585 board feet per acre on 
the Sanhedrin soil, 685 board feet on the Asabean soil, 
and 425 board feet on the Speaker soil. Among the 
trees of limited extent are sugar pine, Oregon white 
oak, canyon live oak, and white fir. 

The main limitations for the harvesting of timber are 
the steepness of slope, hazard of erosion, and seasonal 
wetness. Steepness of slope limits the use of wheeled 
and tracked equipment in skidding. Cable yarding 
Systems generally disturb the soil less. Unless adequate 
plant cover or water bars are provided, steep yarding 
paths, skid trails, and firebreaks are subject to rilling 
and gullying. Harvesting systems that lift logs entirely 
off the ground reduce the disturbance of the protective 
layer of duff. Establishing plant cover on steep cuts and 
fills reduces erosion. Roads may fail and landslides 
may occur following deep soil disturbance. Unsurfaced 
roads and skid trails are slippery when wet, and they 
may be impassable during rainy periods. Roads on the 
soils in this unit are dusty when dry. Surface treatment 
may be desirable during periods of heavy use. Rock for 
construction of roads is not readily available in areas of 
this unit. Rocks and loose soil material may slide onto 
roads on the Asabean soil, increasing the need for road 
maintenance. 
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Plant competition is a concern in the production of 
timber on this unit. When openings are made in the 
canopy, invading brush can delay the establishment of 
seedlings. Reforestation can be accomplished by 
planting ponderosa pine or Douglas fir seedlings. If 
seed trees are present, natural reforestation of cutover 
areas by conifers occurs infrequently. 

Among the common forest understory plants are 
poison oak, reed fescue, gooseberry, and bedstraw. 

This map unit is in capability subclass Vile (5), 
nonirrigated. 


193—Sanhedrin-Kekawaka-Speaker complex, 2 to 
30 percent slopes. This map unit is on rounded 
ridgetops or toe slopes on hills and mountains. The 
native vegetation is mainly conifers and oak. Elevation 
is 1,500 to 3,500 feet. The average annual precipitation 
is 40 to 60 inches, the average annual air temperature 
is 53 to 58 degrees F, and the average frost-free period 
is 150 to 200 days. 

This unit is 40 percent Sanhedrin gravelly loam, 25 
percent Kekawaka loam, and 20 percent Speaker 
gravelly loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Rock outcrop 
and Cummiskey and Tyson soils throughout the unit, 
Hopland and Maymen soils on south-facing slopes and 
ridgetops, and Neuns and Pardaloe soils surrounding 
areas of Rock outcrop. Also included are small areas of 
Sanhedrin, Kekawaka, and Speaker soils that have 
slopes of more than 30 percent. Included areas make 
up about 15 percent of the total acreage. 

The Sanhedrin soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of twigs, needles, and decomposed litter about 2 
inches thick. The surface layer is brown gravelly loam 
about 13 inches thick. The upper 10 inches of the 
subsoil is yellowish brown gravelly loam, and the lower 
20 inches is yellowish brown gravelly clay loam. 
Interbedded hard sandstone and siltstone are at a depth 
of 43 inches. Depth to bedrock ranges from 40 to 60 
inches. In some areas the surface layer is loam. 

Permeability of the Sanhedrin soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 40 to 60 inches. Runoff is rapid, and the 
hazard of erosion is moderate. 

The Kekawaka soil is very deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of leaves, needles, and twigs about 1 inch thick. 
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The surface layer is yellowish red loam about 4 inches 
thick. The upper 31 inches of the subsoil is yellowish 
red clay loam, and the lower 26 inches is red clay. In 
some areas the surface layer is clay loam. 

Permeability of the Kekawaka soil is moderately 
slow. Available water capacity is high. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of erosion is moderate. 

The Speaker soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone, shale, or siltstone. Typically, the surface is 
covered with a mat of needles, bark, twigs, and 
decomposed litter about 1 inch thick. The surface layer 
is variegated brown and dark grayish brown gravelly 
loam about 6 inches thick. The subsoil is reddish yellow 
clay loam about 18 inches thick. Fractured sandstone is 
at a depth of 24 inches. Depth to bedrock ranges from 
20 to 40 inches. In some areas the surface layer is 
loam. 

Permeability of the Speaker soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is moderate. 

This unit is used for timber production and as wildlife 
habitat. 

Ponderosa pine, Douglas fir, and California black oak 
are the main tree species on this unit. On the basis of a 
100-year site curve, the mean site index for ponderosa 
pine is 121 on the Sanhedrin soil, 147 on the Kekawaka 
Soil, and 106 on the Speaker soil. On the basis of a 
100-year site curve, the mean site index for Douglas fir 
is 125 on the Sanhedrin soil, 154 on the Kekawaka soil, 
and 107 on the Speaker soil. The potential annual 
production from a fully stocked stand of ponderosa pine 
is 585 board feet per acre on the Sanhedrin soil, 945 
board feet on the Kekawaka soil, and 425 board feet on 
the Speaker soil. 

The main limitation for the harvesting of timber is 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Disturbance of the protective layer of duff can be 
reduced by the carefui use of wheeled and tracked 
equipment. Roads on this unit are dusty when dry. 
Surface treatment may be desirable during periods of 
heavy use. Unsurfaced roads and skid trails are 
slippery when wet, and they may be impassable during 
rainy periods. Rock for construction of roads is not 
readily available in areas of this unit. Establishing plant 
cover on steep cuts and fills reduces erosion. The 
Kekawaka soil is unstable in some areas. Roads may 


fail and landslides may occur following deep soil 
disturbance in these areas. 

Plant competition is a concern in the production of 
timber. Reforestation can be accomplished by planting 
Douglas fir or ponderosa pine seedlings. If seed trees 
are present, natural reforestation of cutover areas by 
Douglas fir and ponderosa pine occurs periodically, 
especially on the Sanhedrin and Kekawaka soils. When 
openings are made in the canopy, invading brush can 
delay the establishment of seedlings. 

Among the common forest understory plants are 
bedstraw, poison oak, brackenfern, and manzanita. 

This map unit is in capability unit IVe-1 (5), 
nonirrigated. 


194—Sanhedrin-Kekawaka-Speaker complex, 30 to 
50 percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly conifers and 
oak. Elevation is 1,500 to 3,500 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 53 to 58 degrees F, and the 
average frost-free period is 150 to 200 days. 

This unit is 40 percent Sanhedrin gravelly loam, 25 
percent Kekawaka loam, and 20 percent Speaker 
gravelly loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Rock outcrop 
and Asabean, Cummiskey, Tyson, and Yorktree soils 
throughout the unit, Hopland and Maymen soils on 
south-facing slopes and ridgetops, and Neuns and 
Pardaloe soils surrounding areas of Rock outcrop. Also 
included are areas of soils that are similar to the 
Kekawaka, Sanhedrin, and Speaker soils but have more 
than 35 percent rock fragments in the subsoil and small 
areas of Sanhedrin, Kekawaka, and Speaker soils that 
have slopes of less than 30 percent or more than 50 
percent. In the northeastern part of the survey area, 
adjacent to the Mendocino National Forest, there are 
small areas of soils at elevations of as much as 4,600 
feet. Included areas make up about 15 percent of the 
total acreage. 

The Sanhedrin soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of twigs, needles, and decomposed litter about 2 
inches thick. The surface layer is brown gravelly loam 
about 13 inches thick. The upper 10 inches of the 
subsoil is yellowish brown gravelly loam, and the lower 
20 inches is yellowish brown gravelly clay loam. 
Interbedded hard sandstone and siltstone are at a depth 
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of 43 inches. Depth to bedrock ranges from 40 to 60 
inches. In some areas the surface layer is loam or the 
subsoil is more than 35 percent rock fragments. 


Permeability of the Sanhedrin soil is moderately slow. 


Available water capacity is moderate. Effective rooting 
depth is 40 to 60 inches. Runoff is rapid, and the 
hazard of erosion is high. 

The Kekawaka soil is very deep and well drained. It 

' formed in materíal derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of needles, leaves, and twigs about 1 inch thick. 
The surface layer is yellowish red loam about 4 inches 
thick. The upper 31 inches of the subsoil is yellowish 
réd clay loam, and the lower 26 inches is red clay. In 
some areas the surface layer is clay loam or the depth 
to soft sandstone is less than 60 inches. 

Permeability of the Kekawaka soil is moderately 
slow. Available water capacity is high. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of erosion is high. 

The Speaker soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone, shale, or siltstone. Typically, the surface is 
covered with a mat of needles, twigs, and decomposed 
litter about 1 inch thick. The surface layer is variegated 
brown and dark grayish brown gravelly loam about 6 
inches thick. The subsoil is reddish yellow clay loam 
about 18 inches thick. Fractured sandstone is at a 
depth of 24 inches. Depth to bedrock ranges from 20 to 
40 inches. 

Permeability of the Speaker soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is high. 

This unit is used for timber production and as 
watershed and wildlife habitat. 

Ponderosa pine, Douglas fir, and California black oak 
are the main tree species on this unit. On the basis of a 
100-year site curve, the mean site index for ponderosa 
pine is 121 on the Sanhedrin soil, 147 on the Kekawaka 
soil, and 106 on the Speaker soil. On the basis of a 
100-year site curve, the mean site index for Douglas fir 
is 125 on the Sanhedrin soil, 154 on the Kekawaka soil, 
and 107 on the Speaker soil. The potential annual 
production from a fully stocked stand of ponderosa pine 
is 585 board feet per acre on the Sanhedrin soil, 945 
board feet on the Kekawaka soil, and 425 board feet on 
the Speaker soil. 

The main limitations for the harvesting of timber are 
the steepness of slope, seasonal wetness, and hazard 
of erosion. Wheeled and tracked equipment can be 
used in the less sloping areas, but cable yarding 
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systems generally disturb the soil less in the steeper 
areas. Roads on this unit are dusty when dry. Surface 
treatment may be desirable during periods of heavy 
use. Unsurfaced roads and skid trails are slippery when 
wet, and they may be impassable during rainy periods. 
Rock for construction of roads is not available in areas 
of this unit. Unless adequate plant cover or water bars 
are provided, steep yarding paths, skid trails, and 
firebreaks are subject to rilling and gullying. 
Establishing plant cover on steep cuts and fills reduces 
erosion. The Kekawaka soil is unstable in some areas. 
Roads may fail and landslides may occur following deep 
Soil disturbance in these areas. 

Plant competition is a concern in the production of 
timber. Reforestation can be accomplished by planting 
Douglas fir or ponderosa pine seedlings. If seed trees 
are present, natural reforestation of cutover areas by 
Douglas fir and ponderosa pine occurs periodically, 
especially on the Sanhedrin and Kekawaka soils. When 
openings are made in the canopy, invading brush can 
delay the establishment of seedlings. 

Among the common forest understory plants are 
bedstraw, poison oak, brackenfern, and manzanita. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


195—Sanhedrin-Kekawaka-Speaker complex, 50 to 
75 percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly conifers and 
oak. Elevation is 1,500 to 3,500 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 53 to 58 degrees F, and the 
average frost-free period is 150 to 200 days. 

This unit is 40 percent Sanhedrin gravelly loam, 25 
percent Kekawaka loam, and 20 percent Speaker 
gravelly loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Rock outcrop 
and Asabean, Cummiskey, and Tyson soils throughout 
the unit, Hopland and Maymen soils on south-facing 
slopes and ridgetops, Neuns and Pardaloe soils in 
areas surrounding Rock outcrop, and soils that are 
similar to these Kekawaka, Sanhedrin, and Speaker 
soils but have more than 35 percent rock fragments in 
the subsoil. Also included are small areas of Sanhedrin, 
Kekawaka, and Speaker soils that have slopes of less 
than 50 percent or more than 75 percent. Included 
areas make up about 15 percent of the total acreage. 

The Sanhedrin soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
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mat of twigs, needles, and decomposed litter about 2 
inches thick. The surface layer is brown gravelly loam 
about 13 inches thick. The upper 10 inches of the 
subsoil is yellowish brown gravelly loam, and the lower 
20 inches is yellowish brown gravelly clay loam. 
Interbedded hard sandstone and siltstone are at a depth 
of 43 inches. Depth to bedrock ranges from 40 to 60 
inches. In some areas the surface layer is loam. 

Permeability of the Sandedrin soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 40 to 60 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Kekawaka soil is very deep and well drained. It 
formed in material derived dominantly from sandstone 
or siltstone. Typically, the surface is covered with a mat 
of leaves, needles, and twigs about 1 inch thick. The 
surface layer is yellowish red loam about 4 inches thick. 
The upper 31 inches of the subsoil is yellowish red clay 
loam, and the lower 26 inches is red clay. In some 
areas the surface layer is clay loam or the depth to soft 
sandstone is less than 60 inches. 

Permeability of the Kekawaka soil is moderately 
slow. Available water capacity is high. Effective rooting 
depth is 60 inches or more. Runoff is very rapid, and 
the hazard of erosion is very high. 

The Speaker soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone, shale, or siltstone. Typically, the surface is 
covered with a mat of needles, twigs, and decomposed 
litter about 1 inch thick. The surface layer is variegated 
brown and dark grayish brown gravelly loam about 6 
inches thick. The subsoil is reddish yellow clay loam 
about 18 inches thick. Fractured sandstone is at a 
depth of 24 inches. Depth to bedrock ranges from 20 to 
40 inches. 

Permeability of the Speaker soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 

This unit is used for timber production and as 
watershed and wildlife habitat. 

Ponderosa pine, Douglas fir, and California black oak 
are the main tree species on this unit. On the basis of a 
100-year site curve, the mean site index for ponderosa 
pine is 121 on the Sanhedrin soil, 147 on the Kekawaka 
soil, and 106 on the Speaker soil. On the basis of a 
100-year site curve, the mean site index for Douglas fir 
is 125 on the Sanhedrin soil, 154 on the Kekawaka soil, 
and 107 on the Speaker soil. The potential annual 
production from a fully stocked stand of ponderosa pine 
is 585 board feet per acre on the Sanhedrin soil, 945 


board feet on the Kekawaka soil, and 425 board feet on 
the Speaker soil. 

The main limitations for the harvesting of timber are 
the steepness of slope and hazard of erosion. 
Steepness of slope limits the use of wheeled and 
tracked equipment in skidding. Cable yarding systems 
generally disturb the soil less. Unless adequate plant 
cover or water bars are provided, steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying. Harvesting systems that lift logs entirely off the 
ground reduce the disturbance of the protective layer of 
duff. Roads on this unit are dusty when dry. Surface 
treatment may be desirable during periods of heavy 
use. Unsurfaced roads and skid trails are slippery when 
wet, and they may be impassable during rainy periods. 
Rock for construction of roads is not available in areas 
of this unit. Establishing plant cover on steep cuts and 
fills reduces erosion on the soils in this unit. The 
Kekawaka soil is unstable in some areas. Roads may 
fail and landslides may occur following deep soil 
disturbance in these areas. 

Plant competition is a concern in the production of 
timber. Reforestation can be accomplished by planting 
Douglas fir and ponderosa pine seedlings. If seed trees 
are present, natural reforestation of cutover areas by 
Douglas fir and ponderosa pine occurs periodically, 
especially on the Sanhedrin and Kekawaka soils. When 
openings are made in the canopy, invading brush can 
delay the establishment of seedlings. 

Among the common forest understory plants are 
bedstraw, poison oak, brackenfern, and manzanita. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


196—Shortyork-Tyson-Witherell complex, 30 to 50 
percent slopes. This map unit is on south- and west- 
facing side slopes of hills and mountains. The native 
vegetation is mainly grass and scattered oak groves. 
Elevation is 2,500 to 4,000 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 54 to 56 degrees F, and the average 
frost-free period is 125 to 175 days. There is occasional 
snowfall at elevations of more than 3,000 feet. 

This unit is 40 percent Shortyork gravelly loam, 35 
percent Tyson very gravelly loam, and 15 percent 
Witherell sandy loam. The Shortyork soil is on grass- 
covered slopes, the Tyson soil is under groves of 
Oregon white oak, and the Witherell soil is on ridges. 
The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 


92 


Included in this unit are small areas of Bluenose, 
Gudgrey, Neuns, Sanhedrin, Speaker, Snook, 
Updegraff, and Yorktree soils and Rock outcrop. Also 
included are small areas of Shortyork, Tyson, and 
Witherell soils that have slopes of less than 30 percent 
or more than 50 percent and soils that are similar to the 
Shortyork soil but have a gravelly or very gravelly clay 
subsoil. Included areas make up about 10 percent of 
the total acreage. 

The Shortyork soil is moderately deep and well 
drained. It formed in material weathered from schist, 
shale, or graywacke. Typically, the surface layer is dark 
grayish brown over brown gravelly loam about 7 inches 
thick. The upper 4 inches of the subsoil is brown very 
gravelly clay loam, and the lower 17 inches is dark 
grayish brown very gravelly clay loam. Fractured 
graywacke and schist are at a depth of 28 inches. 
Depth to bedrock ranges from 20 to 40 inches. In some 
areas the surface layer is loam. 

Permeability of the Shortyork soil is moderately slow. 
Available water capacity is low. Effective rooting depth 
is about 20 to 40 inches. Runoff is rapid, and the 
hazard of erosion is high. 

The Tyson soil is moderately deep and well drained. 
It formed in material weathered from shale or 
sandstone. Typically, the surface is covered with a mat 
of oak leaves and twigs about 1 inch thick. The surface 
layer is brown very gravelly loam about 7 inches thick. 
The upper 6 inches of the subsoil is yellowish brown 
gravelly loam, and the lower 11 inches is pale brown 
very gravelly loam. Fractured shale is at a depth of 24 
inches. Depth to bedrock ranges from 20 to 40 inches. 
In some areas the surface layer is gravelly loam. 

Permeability of the Tyson soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. Runoff is rapid, and the hazard of erosion is 
high. 

The Witherell soi! is shallow and somewhat 
excessively drained. It formed in material weathered 
from sandstone. Typically, the surface layer is brown 
and yellowish brown sandy loam about 7 inches thick. 
The subsoil is reddish yellow sandy loam about 5 
inches thick. Fractured sandstone is at a depth of 12 
inches. Depth to bedrock ranges from 10 to 20 inches. 

Permeability of the Witherell soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is high. 

This unit is used for livestock grazing and as 
watershed and wildlife habitat. 

Production of forage is limited by the restricted 
available water capacity. Seeding and fertilization 
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generally are not practical because of the steepness of 
slope, the restricted available water capacity, and the 
shallow rooting depth of the Witherell soil. Slope limits 
access by livestock and results in overgrazing of the 
less sloping areas. Fencing and properly locating salt 
and livestock watering facilities promote a more uniform 
distribution of livestock grazing. Livestock grazing 
should be managed to protect the unit from erosion. 
Loss of the surface layer results in a severe decrease in 
productivity and in the potential of the unit to produce 
forage. Common plants on the Shortyork and Witherell 
Soils are soft chess, wild oat, red fescue, and filaree. 
The Tyson soil tends to produce woody species such as 
Brewer oak and Oregon white oak. Among the common 
understory plants on the Tyson soil are blue wildrye, 
red fescue, and shootingstar. 

This map unit is in capability subclass Vle (15). 


197 —Shortyork-Witherell-Updegraff complex, 50 to 
75 percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly annual 
grasses, Digger pine, and scattered groves of oak and 
Douglas fir. Elevation is 1,500 to 3,000 feet. The 
average annual precipitation is 50 to 60 inches, the 
average annual air temperature is 54 to 58 degrees F, 
and the average frost-free period is 150 to 175 days. 

This unit is 30 percent Shortyork gravelly loam, 30 
percent Witherell sandy loam, and 25 percent Updegraff 
loam. The Shortyork and Witherell soils are on south- 
facing slopes, and the Updegraff soil is on north-facing 
slopes and in draws. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Bluenose, 
Maymen, Snook, Speaker, Yorktree, and Yorkville soils 
and Rock outcrop. Also included are small areas of 
soils that are more than 40 inches deep or are very 
gravelly clay; Shortyork, Witherell, and Updegraff soils 
that have slopes of less than 50 percent or more than 
75 percent; soils near the Eel River that are at 
elevations of less than 1,500 feet; and areas at 
elevations of more than 2,000 feet that have a smaller 
percentage of Updegraff soils and as much as 20 
percent Tyson soils. Included areas make up about 15 
percent of the tota! acreage. The percentage varies 
from one area to another. 

The Shortyork soil is moderately deep and well 
drained. It formed in material derived dominantly from 
schist, shale, or graywacke. Typically, the surface layer 
is dark grayish brown over brown gravelly loam about 7 
inches thick. The upper 4 inches of the subsoil is brown 
very gravelly clay loam, and the lower 17 inches is dark 
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grayish brown very gravelly clay loam. Fractured schist 
and graywacke are at a depth of 28 inches. Depth to 
bedrock ranges from 20 to 40 inches. 

Permeability of the Shortyork soil is moderately slow. 
Available water capacity is low. Effective rooting depth 
is 20 to 40 inches. Runoff is very rapid, and the hazard 
of erosion is very high. 

The Witherell soil is shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone. Typically, the surface layer 
is brown over yellowish brown sandy loam about 7 
inches thick. The subsoil is reddish yellow sandy loam 
about 5 inches thick. Sandstone is at a depth of 12 
inches. Depth to bedrock ranges from 10 to 20 inches. 

Permeability of the Witherell soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Updegraff soil is deep and well drained. It 
formed in material derived dominantly from graywacke 
and schist. Typically, the surface is covered with a mat 
of decomposed leaves and twigs about 1 inch thick. 
The surface layer is grayish brown loam about 12 
inches thick. The upper 10 inches of the subsoil is light 
yellowish brown over yellowish brown clay loam, and 
the lower 23 inches is grayish brown clay loam. 
Fractured graywacke and schist are at a depth of 45 
inches. Depth to bedrock ranges from 40 to 60 inches. 
In some areas the surface layer is gravelly loam and 
the subsoil is gravelly or very gravelly clay throughout. 

Permeability of the Updegraff soil is moderately slow. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 

This unit is used for livestock grazing and as 
recreation areas, watershed, and wildlife habitat. 

Production of forage is limited by the restricted 
available water capacity of the Shortyork and Witherell 
soils and the shallow rooting depth of the Witherell soil. 
Woody plants are abundant on the Updegraff soil. 
Because of the instability of the soil, trees and brush 
should be retained on this unit. Seeding and fertilization 
generally are not practical because of the steepness of 
slope, the restricted available water capacity of the 
Shortyork and Witherell soils, and the shallow rooting 
depth of the Witherell soil. Steepness of slope limits 
access by livestock and results in overgrazing of the 
less sloping areas. Fencing and properly locating salt 
and livestock watering facilities help to promote uniform 
distribution of livestock grazing. Because of the 
steepness of slope, this unit is better suited to grazing 
by sheep than by cattle. Livestock grazing should be 


managed to protect the unit from erosion. Loss of the 
surface layer results in a severe decrease in 
productivity. Common plants on the Shortyork and 
Witherell soils are soft chess, wild oat, red fescue, 
filaree, and annual clover. Among the common forest 
understory plants on the Updegraff soil are Geyer 
oniongrass, blue wildrye, and vetch. 

This map unit is in capability subclass Vlle (15), 
nonirrigated. 


198—Shortyork-Yorkville-Witherell complex, 9 to 
15 percent slopes. This map unit is on south- and 
west-facing slopes of hills and mountains. The native 
vegetation is mainly annual grasses and forbs. 
Elevation is 1,500 to 4,000 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 54 to 58 degrees F, and the average 
frost-free period is 125 to 175 days. There is occasional 
snowfall at elevations of more than 3,000 feet. 

This unit is 50 percent Shortyork gravelly loam, 20 
percent Yorkville loam, and 15 percent Witherell sandy 
loam. The Shortyork soil is on convex and concave 
slopes, the Yorkville soil is in small swales, and the 
Witherell soil is on ridgetops and spur ridges. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Rock outcrop 
and Hopland, Speaker, Squawrock, Updegraff, and 
Yorktree soils. Also included are small areas of 
Shortyork, Yorkville, and Witherell soils that have slopes 
of less than 9 percent or more than 15 percent and 
Soils that are similar to the Shortyork soil but have a 
gravelly or very gravelly clay subsoil. Included areas 
make up about 15 percent of the total acreage. 

The Shortyork soil is moderately deep and well 
drained. It formed in material weathered from schist, 
shale, or graywacke. Typically, the surface layer is dark 
grayish brown over brown gravelly loam about 7 inches 
thick. The upper 4 inches of the subsoil is light 
brownish gray very gravelly clay loam, and the lower 17 
inches is dark grayish brown very gravelly clay loam. 
Fractured schist and graywacke are at a depth of 28 
inches. Depth to bedrock ranges from 20 to 40 inches. 
In some areas the surface layer is loam or sandy loam. 

Permeability of the Shortyork soil is moderately slow. 
Available water capacity is low. Effective rooting depth 
is 20 to 40 inches. Runoff is medium, and the hazard of 
erosion is moderate. 

The Yorkville scil is very deep and moderately well 
drained. It formed in material weathered from 
graywacke, chloritic schist, or shale. Typically, the 
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surface layer is grayish brown loam about 15 inches 
thick. The upper 14 inches of the subsoil is light 
brownish gray clay, and the lower 12 inches is gray clay 
loam. The substratum to a depth of 60 inches or more 
is gray gravelly clay loam. In some areas bedrock is at 
a depth of 50 to 60 inches. 

Permeability of the Yorkville soil is very slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of erosion is moderate. The soil is saturated above the 
clay subsoil during wet periods. It is susceptible to 
slumping, and the risk increases if it is disturbed. 

The Witherell soil is shallow and somewhat 
excessively drained. It formed in material weathered 
from sandstone. Typically, the surface layer is brown 
and yellowish brown sandy loam about 7 inches thick. 
The subsoil is reddish yellow sandy loam about 5 
inches thick. Fractured sandstone is at a depth of 12 
inches. In some areas the surface layer is loam. Depth 
to bedrock ranges from 10 to 20 inches. 

Permeability of the Witherell soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is medium, and the 
hazard of erosion is moderate. 

This unit is used for livestock grazing and as 
watershed and wildlife habitat. 

Production of forage is limited by the restricted 
available water capacity of the Shortyork and Witherell 
Soils, the susceptibility of the soils to compaction when 
moist, and the shallow rooting depth of the Witherell 
soil. The Shortyork and Yorkville soils respond well to 
fertilizer, to rangeland seeding, and to proper grazing 
use. Rangeland seeding on the Witherell soil generally 
is not practical because of the restricted available water 
capacity and shallow rooting depth. Loss of the surface 
layer results in a severe decrease in productivity and in 
the potential of the unit to produce forage. If the 
rangeland is poorly managed, plants not suitable for 
grazing dominate the plant community. Grazing should 
be deferred when the surface layer is saturated. The 
characteristic plant community on this unit is mainly red 
fescue, California oatgrass, wild oat, soft chess, 
burclover, and fílaree. 

This map unit is in capability unit Ille-t (15), 
nonirrigated. 


199—Shortyork-Yorkville-Witherell complex, 15 to 
30 percent slopes. This map unit is on south- and 
west-facing, unstable slopes of hills and mountains. The 
native vegetation is mainly annual grasses and forbs. 
Elevation is 1,500 to 4,000 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
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temperature is 54 to 58 degrees F, and the average 
frost-free period is 125 to 175 days. There is occasional 
snowfall at elevations of more than 3,000 feet. 

This unit is 50 percent Shortyork gravelly loam, 20 
percent Yorkville loam, and 15 percent Witherell sandy 
loam. The Shortyork soil is on convex and concave 
slopes, the Yorkvilie soil is in small swales, and the 
Witherell soil is on ridegtops and spur ridges. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Rock outcrop 
and Hopland, Speaker, Squawrock, Updegraff, and 
Yorktree soils. Also included are small areas of 
Shortyork, Yorkville, and Witherell soils that have slopes 
of less than 15 percent or more than 30 percent and 
soils that are similar to the Shortyork soil but have a 
very gravelly clay subsoil. Included areas make up 
about 15 percent of the total acreage. 

The Shortyork soil is moderately deep and well 
drained. It formed in material weathered from schist, 
shale, or graywacke. Typically, the surface layer is dark 
grayish brown over brown gravelly loam about 7 inches 
thick. The upper 4 inches of the subsoil is brown very 
gravelly clay loam, and the lower 17 inches is dark 
grayish brown very gravelly clay loam. Fractured schist 
and graywacke are at a depth of 28 inches. Depth to 
bedrock ranges from 20 to 40 inches. In some areas 
the surface layer is loam. 

Permeability of the Shortyork soil is moderately slow. 
Available water capacity is low. Effective rooting depth 
is 20 to 40 inches. Runoff is rapid, and the hazard of 
erosion is moderate. 

The Yorkville soil is very deep and moderately well 
drained. It formed in material weathered from 
graywacke, chloritic schist, or shale. Typically, the 
Surface layer is grayish brown loam about 15 inches 
thick. The upper 14 inches of the subsoil is light 
brownish gray clay, and the lower 12 inches is gray clay 
loam. The substratum to a depth of 60 inches or more 
is gray gravelly clay loam. In some areas bedrock is at 
a depth of 50 to 60 inches. 

Permeability of the Yorkville soil is very slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
erosion is moderate. The soil is saturated above the 
clay subsoil during wet periods. This soil is susceptible 
to slumping, and the risk increases if it is disturbed. 

The Witherell soi! is shallow and somewhat 
excessively drained. It formed in material weathered 
from sandstone. Typically, the surface layer is brown 
and yellowish brown sandy loam about 7 inches thick. 
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The subsoil is reddish yellow sandy loam about 5 
inches thick. Fractured sandstone is at a depth of 12 
inches. In some areas the surface layer is loam. Depth 
to bedrock ranges from 10 to 20 inches. 

Permeability of the Witherell soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is moderate. 

This unit is used for livestock grazing and as 
watershed and wildlife habitat. 

Production of forage is limited by the restricted 
available water capacity of the Shortyork and Witherell 
soils, the susceptibility of the soils to compaction when 
moist, and the shallow rooting depth of the Witherell 
soil. The Shortyork and Yorkville soils respond well to 
fertilizer, to rangeland seeding, and to proper grazing 
use. Rangeland seeding on the Witherell soil generally 
is not practical because of the shallow rooting depth 
and restricted available water capacity. Loss of the 
surface layer results in a severe decrease in 
productivity and in the potential of the unit to produce 
forage. If the rangeland is poorly managed, plants not 
suitable for livestock grazing dominate the plant 
community. Grazing should be deferred when the 
surface layer is saturated. The characteristic plant 
community on this unit is mainly red fescue, California 
catgrass, wild oat, soft chess, burclover, and filaree. 

This map unit is in capability unit IVe-1 (15), 
nonirrigated. 


200—Shortyork-Yorkville-Witherell complex, 30 to 
50 percent slopes. This map unit is on south- and 
west-facing, unstable slopes of hills and mountains. The 
native vegetation is mainly annual grasses and forbs. 
Elevation is 1,500 to 4,000 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 54 to 58 degrees F, and the average 
frost-free period is 125 to 175 days. There is occasional 
snowfall at elevations of more than 3,000 feet. 

This unit commonly is 50 percent Shortyork gravelly 
loam, 20 percent Yorkville loam, and 15 percent 
Witherell sandy loam. In Trinity County the unit is 40 
percent Shortyork gravelly loam, 30 percent Yorkville 
loam, and 15 percent Witherell sandy loam. The 
percentage varies from one area to another. The 
Shortyork soil is on convex and concave slopes, the 
Yorkville soil is in small swales, and the Witherell soil is 
on spur ridges. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Rock outcrop, 
stony scils, and Sanhedrin, Speaker, Squawrock, 
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Updegraff, and Yorktree soils. Also included are small 
areas of Shortyork, Yorkville, and Witherell soils that 
have slopes of less than 30 percent or more than 50 
percent and soils that are similar to the Shortyork soil 
but have a very gravelly or gravelly clay subsoil. 
Included areas make up about 15 percent of the total 
acreage. 

The Shortyork soil is moderately deep and well 
drained. It formed in material weathered from schist, 
shale, or graywacke. Typically, the surface layer is dark 
grayish brown over brown gravelly loam about 7 inches 
thick. The upper 4 inches of the subsoil is light 
brownish gray very gravelly clay loam, and the lower 17 
inches is dark grayish brown very gravelly clay loam. 
Fractured schist and graywacke are at a depth of 28 
inches. Depth to bedrock ranges from 20 to 40 inches. 
In some areas the surface layer is loam. 

Permeability of the Shortyork soil is moderately slow. 
Available water capacity is low. Effective rooting depth 
is 20 to 40 inches. Runoff is rapid, and the hazard of 
erosion is high. 

The Yorkville soil is very deep and moderately well 
drained. It formed in material weathered from 
graywacke, chloritic schist, or shale. Typically, the 
surface layer is grayish brown loam about 15 inches 
thick. The upper 14 inches of the subsoil is light 
brownish gray clay, and the lower 12 inches is gray clay 
loam. The substratum to a depth of 60 inches or more 
is gravelly clay loam. In some areas the profile is 
gravelly throughout or bedrock is at a depth of 50 to 60 
inches. 

Permeability of the Yorkville soil is very slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
erosion is high. This soil is saturated above the clay 
subsoil during wet periods. It is susceptible to slumping, 
and the risk increases if it is disturbed. 

The Witherell soil is shallow and somewhat 
excessively drained. It formed in material weathered 
from sandstone. Typically, the surface layer is brown 
and yellowish brown sandy loam about 7 inches thick. 
The subsoil is reddish yellow sandy loam about 5 
inches thick. Fractured sandstone is at a depth of 12 
inches. In some areas the surface layer is loam. Depth 
to bedrock ranges from 10 to 20 inches. 

Permeability of the Witherell soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is high. 

This unit is used for livestock grazing and as 
watershed and wildlife habitat. 

Production of forage is limited by the restricted 
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available water capacity of the Shortyork and Witherell 
Soils, the steepness of slope, the susceptibility of the 
soils to compaction when moist, and the shallow rooting 
depth of the Witherell soil. The Shortyork and Yorkville 
Soils respond well to fertilizer, to rangeland seeding, 
and to proper grazing use. Rangeland seeding on the 
Witherell soil generally is not practical because of the 
shallow depth and restricted available water capacity. 
Slope limits access by livestock and results in 
overgrazing of the less sloping areas. Fencing and 
properly locating salt and livestock watering facilities 
promote a more uniform distribution of livestock grazing. 
Loss of the surface layer results in a severe decrease in 
productivity and in the potential of the unit to produce 
forage. If the rangeland is poorly managed, plants not 
suitable for livestock grazing dominate the plant 
community. Grazing should be deferred when the 
surface layer is saturated. The characteristic plant 
community on this unit is mainly red fecue, California 
oatgrass, wild oat, soft chess, burclover, and filaree. 
This map unit is in capability subclass Vle (15). 


201—Squawrock-Witherell complex, 15 to 50 
percent slopes. This map unit is on side slopes and 
ridges of hills and mountains. The native vegetation is 
mainly annual grasses, forbs, and scattered oaks. 
Elevation is 500 to 3,000 feet. The average annual 
precipitation is 35 to 55 inches, the average annual air 
temperature is 54 to 59 degrees F, and the average 
frost-free period is 150 to 250 days. 

This unit is 55 percent Squawrock cobbly loam and 
35 percent Witherell sandy loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Bearwallow, 
Hopland, Yorktree, and Yorkville soils, Rock outcrop, 
and stony soils. Also included are small areas of soils 
that have slopes of less than 15 percent and are on 
ridgetops or have slopes of more than 50 percent and 
are in drainageways. Included areas make up about 10 
percent of the total acreage. The percentage varies 
from one area to another. 

The Squawrock soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface layer is yellowish 
brown cobbly loam about 7 inches thick. The upper 9 
inches of the subsoil is yellowish brown extremely 
cobbly loam, and the lower 5 inches is very pale brown 
very gravelly loam. Hard, fractured sandstone is at a 
depth of 21 inches. Depth to bedrock ranges from 20 to 
40 inches. In some areas the surface layer is sandy 
loam or gravelly sandy loam. 
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Permeability of the Squawrock soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 20 to 40 inches. Runoff is rapid, and the hazard of 
erosion is high. 

The Witherell soil is shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone. Typically, the surface layer 
is brown over yellowish brown sandy loam about 7 
inches thick. The subsoil is reddish yellow sandy loam 
about 5 inches thick. Sandstone is at a depth of 12 
inches. Depth to bedrock ranges from 10 to 20 inches. 
In some areas the surface layer is loam. 

Permeability of the Witherell soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is high. 

Most areas of this unit are used for livestock grazing 
and as watershed and wildlife habitat. A few areas are 
used for homesite development. 

Production of forage is limited by the restricted 
available water capacity of the soils in this unit and by 
the shallow depth of the Witherell soil. The suitability of 
this unit for rangeland seeding is poor. The main 
limitations for seeding are the restricted available water 
capacity, the shallow depth of the Witherell soil, and 
steepness of slope in some areas. Slope limits access 
by livestock and results in overgrazing of the less 
sloping areas. Fencing and properly locating salt and 
livestock watering facilities help to promote uniform 
distribution of livestock grazing. 

Livestock grazing should be managed to protect the 
unit from erosion. Loss of the surface layer results in a 
severe decrease in productivity and in the capacity of 
the unit to produce forage. The potential plant 
community on this unit is mainly soft chess, wild oat, 
and filaree. 

If this unit ís used for homesite development, the 
main limitations are the steepness of slope, hazard of 
erosion, and depth to bedrock. Extensive cutting and 
filling generally are required. Cuts are subject to a 
greater risk of erosion. Runoff control measures are 
needed. Preferred building sites are limited to knolls 
and the less sloping areas. Cuts needed to provide 
essentially level building sites can expose bedrock. The 
main limitation of this unit for septic tank absorption 
fields is the depth to bedrock, which restricts movement 
and filtration of effluent. Untreated effluent can move 
along the surface of the bedrock and seep in downslope 
areas, creating a hazard to health. 

This map unit is in capability subclass Vle (15), 
nonirrigated. 
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202—Squawrock-Witherell complex, 50 to 75 
percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly annual 
grasses and scattered oaks. Elevation is 500 to 3,000 
feet. The average annual precipitation is 35 to 55 
inches, the average annual air temperature is 54 to 59 
degrees F, and the average frost-free period is 150 to 
250 days. 

This unit is 50 percent Squawrock cobbly loam and 
35 percent Witherell sandy loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Etsel, 
Hopland, Maymen, and Yorktree soils and Rock 
outcrop. Included areas make up about 15 percent of 
the total acreage. 

The Squawrock soil is moderately deep and well 
drained. It formed in material weathered from 
sandstone. Typically, the surface layer is yellowish 
brown cobbly loam about 7 inches thick. The upper 9 
inches of the subsoil is yellowish brown extremely 
cobbly loam, and the lower 5 inches is very pale brown 
very gravelly loam. Hard, fractured sandstone is at a 
depth of 21 inches. Depth to bedrock ranges from 20 to 
40 inches. In some areas the surface layer is gravelly 
loam or sandy loam. 

Permeability of the Squawrock soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 20 to 40 inches. Runoff is very rapid, and the hazard 
of erosion is very high. 

The Witherell soil is shallow and somewhat 
excessively drained. It formed in material weathered 
from sandstone. Typically, the surface layer is brown 
sandy loam about 2 inches thick over yellowish brown 
sandy loam about 5 inches thick. The subsoil is reddish 
yellow loam about 5 inches thick. Fractured sandstone 
is at a depth of 12 inches. Depth to bedrock ranges 
from 10 to 20 inches. In some areas the surface layer is 
loam. 

Permeability of the Witherell soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

This unit is used for livestock grazing and as 
recreation areas, watershed, and wildlife habitat. 

Production of forage is limited by the restricted 
available water capacity and shallow rooting depth. 
Slope limits access by livestock. Fencing and properly 
locating salt and livestock watering facilities promote 
uniform distribution of livestock grazing. Because of the 
steepness of slope, this unit is better suited to grazing 
by sheep than by cattle. The unit should be managed to 


protect the soil from erosion. The characteristic plant 
community on this unit is mainly soft chess, wild oat, 
and filaree. 

This unit is in capability subclass Vile (15), 
nonirrigated. 


203—Talmage gravelly sandy loam, 0 to 2 percent 
slopes. This very deep, somewhat excessively drained 
soil is on alluvial fans and plains. It formed in alluvium 
derived from various kinds of rock. The vegetation in 
areas not cultivated is mainly annual grasses and forbs. 
Elevation is 350 to 1,800 feet. The average annual 
precipitation is 32 to 55 inches, the average annual air 
temperature is 54 to 59 degrees F, and the average 
frost-free period is 150 to 250 days. 

Typically, the surface layer is brown gravelly sandy 
loam about 9 inches thick over brown very gravelly 
sandy loam about 10 inches thick. The underlying 
material to a depth of 60 inches or more is yellowish 
brown very gravelly coarse sandy loam and very 
gravelly coarse loamy sand. In some areas the surface 
layer is gravelly loam. 

Included in this unit are small areas of Russian soils, 
Xerofluvents, and Riverwash. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Talmage soil is moderately rapid. 
Available water capacity is low. Effective rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
erosion is slight. This soil is subject to flooding during 
prolonged, high-intensity storms. Channeling and 
deposition are common along streambanks. 

This unit is used as a source of aggregate and for 
vineyards, orchards, hay and pasture, rangeland, and 
homesite development. 

The removal of aggregate from this unit can lower 
the level of streambeds and widen stream channels. 
This can undermine structures, lower the water table in 
areas adjacent to stream channels, and erode 
streambanks, thereby increasing sedimentation 
downstream. Erosion of streambanks can also result in 
loss of valuable agricultural land. Areas subject to 
streambank cutting can be protected by rockwork. 

This unit is suited to orchards and vineyards. It is 
limited mainly by the restricted available water capacity. 
Sprinkler irrigation is best suited to this unit. Water 
should be applied in amounts large enough to wet the 
root zone but small enough to minimize leaching of 
plant nutrients. Sprinkler or spray systems are needed 
to provide protection from frost in spring. Coarse 
fragments on the surface cause wear of tillage 
equipment. Cover crops should be managed by mowing 
instead of tilling. Because of the coarse fragments in 
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the soil, rock deflection shields should be used on all 
mowing equipment. 

If this unit is used for hay and pasture, the main 
limitation is restricted available water capacity. Sprinkler 
irrigation is the most suitable method of applying water. 
Water should be applied in amounts large enough to 
wet the root zone but small enough to minimize the 
leaching of plant nutrients. 

The production of forage is limited by the restricted 
available water capacity. The herbaceous plant cover 
readily deteriorates if it is overgrazed. As the range 
deteriorates, less desirable plants such as 
popcornflower and medusahead increase. Common 
plants are soft chess, filaree, wild oat, and foxtail 
fescue. 

If this unit is suited to homesite development, thé 
main limitations are the hazard of flooding and the risk 
of seepage of effluent from sewage systems. Buildings 
should not be located near natural drainageways. 
Seepage from onsite sewage disposal systems may 
contaminate water supplies. 

This map unit is in capability unit IVs-4 (14), irrigated 
and nonirrigated. 


204—Talmage very gravelly sandy loam, 0 to 2 
percent slopes. This very deep, somewhat excessively 
drained soil is on alluvial fans and plains. It formed in 
alluvium derived from various kinds of rock. The 
vegetation in areas not cultivated is mainly annual 
grasses and forbs. Elevation is 350 to 1,800 feet. The 
average annual precipitation is 32 to 54 inches, the 
average annual air temperature is 54 to 59 degrees F, 
and the average frost-free period is 150 to 250 days. 

Typically, the surface layer is brown very gravelly 
sandy loam about 19 inches thick. The underlying 
material to a depth of 60 inches or more is yellowish 
brown very gravelly coarse sandy loam and very 
gravelly coarse loamy sand. In some areas the surface 
layer is very gravelly loam. 

Included in this unit are small areas of Russian soils, 
Xerofluvents, and Riverwash. Also included are small 
areas of soils that are similar to this Talmage soil but 
are at elevations of as much as 2,700 feet and are 
along Wilson Creek and Kekawaka Creek, near Haman 
Ridge, in the southwestern part of Trinity County. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Talmage soil is moderately rapid. 
Available water capacity is low. Effective rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
erosion is slight. This soil is subject to flooding during 
prolonged, high-intensity storms. Channeling and 
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deposition are common along streambanks. 

This unit is used as a source of aggregate and for 
orchards and vineyards, hay and pasture, rangeland, 
and homesite development. 

The removal of aggregate from this unit can lower 
the level of streambeds and widen stream channels. 
This can undermine structures, tower the water table in 
areas adjacent to the stream channels, and erode 
streambanks, thereby increasing sedimentation 
downstream. Erosion of streambanks can also result in 
loss of valuable agricultural land. Areas subject to 
streambank cutting can be protected by rockwork. 

This unit is suited to irrigated orchards and 
vineyards. It is limited mainly by the restricted available 
water capacity and the coarse fragments in the surface 
layer. Sprinkler irrigation is best suited to this unit. 
Water should be applied in amounts large enough to 
wet the root zone but small enough to minimize 
leaching of plant nutrients. Sprinkler or spray systems 
are needed to provide protection from frost in spring. 
Coarse fragments on the surface cause rapid wear of 
tillage equipment. Cover crops should be managed by 
mowing instead of tilling. Because of the coarse 
fragements in the soil, rock deflectors should be used 
on all mowing equipment. 

This unit is suited to hay and pasture. The main 
limitation is the restricted available water capacity. 
Sprinkler irrigation is the most suitable method of 
applying water. Water should be applied in amounts 
large enough to wet the root zone but small enough to 
minimize the leaching of plant nutrients. 

The production of forage is limited by the restricted 
available water capacity. The herbaceous plant cover 
readily deteriorates if it is overgrazed. As the range 
deteriorates, less desirable plants such as 
popcornflower and medusahead increase. Common 
plants are soft chess, filaree, wild oat, and foxtail 
fescue. 

If this unit is used for homesite development, the 
main limitations are the hazard of flooding and the risk 
of seepage of effluent from sewage systems. Buildings 
should not be located near natural drainageways. 
Seepage from onsite sewage disposal systems may 
contaminate water supplies. 

This map unit is in capability unit IVs-4 (14), irrigated 
and nonirrigated. 


205—Tyson-Updegraff complex, 30 to 50 percent 
slopes. This map unit is on hills and mountains. The 
native vegetation is mainly oak. Elevation is 2,500 to 
4,000 feet. The average annual precipitation is 50 to 60 
inches, the average annual air temperature is 47 to 56 
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degrees F, and the average frost-free period is 125 to 
150 days. There is occasional snowfall at elevations of 
more than 3,000 feet. 

This unit is 60 percent Tyson very gravelly loam and 
25 percent Updegraff loam. The components of this unit 
are so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Maymen, 
Neuns, Sanhedrin, Shortyork, Speaker, and Yorkville 
Soils. Also included are small areas of soils that have 
slopes of less than 30 percent. Included areas make up 
about 15 percent of the total acreage. 

The Tyson soil is moderately deep and well drained. 
It formed in material derived dominantly from shale or 
sandstone. Typically, the surface is covered with a mat 
of oak leaves and twigs about 1 inch thick. The surface 
layer is brown very gravelly loam about 7 inches thick. 
The upper 6 inches of the subsoil is yellowish brown 
gravelly loam, and the lower 11 inches is pale brown 
very gravelly loam. Fractured shale is at a depth of 24 
inches. Depth to bedrock ranges from 20 to 40 inches. 
In some areas the surface layer is loam or depth to 
bedrock is more than 40 inches. 

Permeability of the Tyson soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. Runoff is rapid, and the hazard of erosion is 
high. 

The Updegraff soil is deep and well drained. It 
formed in material derived dominantly from graywacke 
and schist. Typically, the surface is covered with a mat 
of decomposed leaves and twigs about 1 inch thick. 
The surface layer is grayish brown over brown loam 
about 12 inches thick. The upper 10 inches of the 
subsoil is light yellowish brown over yellowish brown 
clay loam, and the lower 23 inches is grayish brown 
clay loam. Fractured graywacke and schist are at a 
depth of 45 inches. In some areas the surface layer is 
gravelly loam or the subsoil is clay or gravelly clay. 
Depth to bedrock ranges from 40 to 60 inches. 

Permeability of the Updegraff soil is moderately slow. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is rapid, and 
the hazard of erosion is high. 

This unit is used as watershed, wildlife habitat, and 
recreation areas and for limited firewood production. 

Brewer oak is the main tree species on the Tyson 
soil. This soil can produce about 11 cords of wood per 
acre from a stand of trees 50 years old. Oregon white 
oak, California black oak, California buckeye, and 
scattered Douglas fir and ponderosa pine are the main 
tree species on the Updegraff soil. This soil can 
produce about 23 cords of wood per acre from a stand 


of trees 50 years old. Conifer stands commonly are 
small and widely scattered, making them generally 
noncommercial. 

The main limitations for the harvesting of firewood 
are the steepness of slope and the instability of the 
Updegraff soil. Roads may fail and landslides may 
occur following deep soil disturbance. Unsurfaced roads 
and skid trails are slippery when wet, and they may be 
impassable during rainy periods. Rock for construction 
of roads is available in areas of this unit. Unless 
adequate plant cover or water bars are provided, steep 
yarding paths, skid trails, and firebreaks are subject to 
rilling and gullying. Establishing plant cover on steep 
cuts and fills reduces erosion. Revegetation of cuts and 
fills is difficult on the Tyson soil because of the coarse 
fragments in the soil. 

Among the common forest understory plants are blue 
wildrye, reed fescue, and shootingstar. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


206—Tyson-Updegraff complex, 50 to 75 percent 
slopes. This map unit is on hills and mountains. The 
native vegetation is mainly oak. Elevation is 2,500 to 
4,000 feet. The average annual precipitation is 50 to 60 
inches, the average annual air temperature is 47 to 56 
degrees F, and the average frost-free period is 125 to 
150 days. There is occasional snowfall at elevations of 
more than 3,000 feet. 

This unit is 60 percent Tyson very gravelly loam and 
25 percent Updegraff loam. The components of this unit 
are so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Maymen, 
Neuns, Sanhedrin, Shortyork, Speaker, and Yorkville 
soils. Included areas make up about 15 percent of the 
total acreage. 

The Tyson soil is moderately deep and well drained. 
It formed in material derived dominantly from shale or 
sandstone. Typically, the surface is covered with a mat 
of oak leaves and twigs about 1 inch thick. The surface 
layer is brown very gravelly loam about 7 inches thick. 
The upper 6 inches of the subsoil is yellowish brown 
gravelly loam, and the lower 11 inches is pale brown 
very gravelly loam. Fractured shale is at a depth of 24 
inches. Depth to bedrock ranges from 20 to 40 inches. 
In some areas the surface layer is loam or the depth to 
bedrock is more than 40 inches. 

Permeability of the Tyson soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. Runoff is very rapid, and the hazard of erosion 
is very high. 
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The Updegraff soil is deep and well drained. It 
formed in material derived dominantly from graywacke 
and schist. Typically, the surface is covered with a mat 
of decomposed leaves and twigs about 1 inch thick. 
The surface layer is grayish brown over brown loam 
about 12 inches thick. The upper 10 inches of the 
subsoil is light yeliowish brown over yellowish brown 
clay loam, and the lower 23 inches is grayish brown 
clay loam. Fractured graywacke and schist are at a 
depth of 45 inches. In some areas the surface layer is 
gravelly loam or the subsoil is clay or gravelly clay. 
Depth to bedrock ranges from 40 to 60 inches. 

Permeability of the Updegraff soil is moderately slow. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 

This unit is used as watershed, wildlife habitat, and 
recreation areas and for limited firewood production. 

Brewer oak is the main tree species on the Tyson 
soil. This soil can produce about 11 cords of wood per 
acre from a stand of trees 50 years old. Oregon white 
oak, California black oak, California buckeye, and 
scattered Douglas fir and ponderosa pine are the main 
tree species on the Updegraff soil. This soil can 
produce about 23 cords of wood per acre from a stand 
of trees 50 years old. Conifer stands commonly are 
small and widely scattered, making them generally 
noncommercial. 

Harvesting of firewood on this unit generally is not 
feasible because of the steepness of slope and the 
instability of the Updegraff soil. Roads may fail and 
landslides may occur following deep soil disturbance. 
Unsurfaced roads and skid trails are slippery when wet, 
and they may be impassable during rainy periods. Rock 
for construction of roads is available in areas of this 
unit. Unless adequate plant cover or water bars are 
provided, steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying. Establishing plant 
cover on steep cuts and filis reduces erosion. 
Revegetation of cuts and fills is difficult on the Tyson 
soil because of the coarse fragments in the soil. 

Among the common forest understory plants are blue 
wildrye, reed fescue, and shootingstar. 

This map unit is in capability subclass Vile (5), 
nonirrigated. 


207—Updegraff-Sanhedrin complex, 15 to 50 
percent slopes. This map unit is on side slopes of hills 
and mountains. The native vegetation is mainly conifers 
and oak. Elevation is 1,500 to 3,000 feet. The average 
annual precipitation is 40 to 65 inches, the average 
annual air temperature is 53 to 58 degrees F, and the 
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average frost-free period is 150 to 200 days. 

This unit is 35 percent Updegraff loam and 30 
percent Sanhedrin gravelly loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Casabonne, 
Kekawaka, Maymen, Nashmead, Wohly, Woodin, 
Yorktree, and Yorkville soils. Also included are small 
areas of Updegraff and Sanhedrin soils that have 
slopes of less than 15 percent or more than 50 percent 
and soils that are similar to the Yorktree soil but have 
more than 35 percent rock fragments in the subsoil. 
Included areas make up about 35 percent of the total 
acreage. 

The Updegraff soil is deep and well drained. It 
formed in material derived dominantly from graywacke 
and schist. Typically, the surface is covered with a mat 
of decomposed leaves and twigs about 1 inch thick. 
The surface layer is grayish brown over brown loam 
about 12 inches thick. The upper 10 inches of the 
subsoil is light yellowish brown over yellowish brown 
clay loam, and the lower 23 inches is grayish brown 
clay loam. Fractured graywacke and schist are at a 
depth of 45 inches. Depth to bedrock ranges from 40 to 
60 inches. In some areas the surface layer is gravelly 
loam or clay loam and the subsoil is clay or gravelly 
clay. 

Permeability of the Updegraff soil is moderately slow. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is rapid, and 
the hazard of erosion is high. 

The Sanhedrin soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
and siltstone. Typically, the surface is covered with a 
mat of needles, twigs, and cones about 2 inches thick. 
The surface layer is brown gravelly loam about 13 
inches thick. The upper 10 inches of the subsoil is 
yellowish brown gravelly loam, and the lower 20 inches 
is yellowish brown gravelly clay loam. Interbedded 
sandstone and siltstone are at a depth of 43 inches. 
Depth to bedrock ranges from 40 to 60 inches. In some 
areas the surface layer is loam. 

Permeability of the Sanhedrin soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 40 to 60 inches. Runoff is rapid, and the 
hazard of erosion is high. 

Most areas of this unit are used for timber and 
firewood production and as wildlife habitat. 

Oregon white oak, Douglas fir, ponderosa pine, and 
California black oak are the main tree species on this 
unit. Oregon white oak commonly is the most abundant 
tree on the Updegraff soil, but it commonly is absent on 
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the Sanhedrin soil. Among the trees of limited extent 
are Pacific madrone and sugar pine. On the basis of a 
100-year site curve, the mean site index for Douglas fir 
is 101 on the Updegraff soil and 125 on the Sanhedrin 
Soil. On the basis of a 100-year site curve, the mean 
site index for ponderosa pine is 121 on the Sanhedrin 
soil. The potential annual production from a fully 
stocked stand of ponderosa pine is 585 board feet per 
acre on the Sanhedrin soil. 

The main limitations for the harvesting of timber and 
firewood are the hazard of mass movement on the 
Updegraff soil, steepness of slope, and seasonal 
wetness. The clayey texture of the subsoil in the 
Updegraff soi! limits the use of equipment to dry 
periods. Unless adequate plant cover or water bars are 
provided, steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying. Use of wheeled and 
tracked equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Disturbance of the protective layer of duff can be 
reduced by the careful use of wheeled and tracked 
equipment or cable yarding systems. Unsurfaced roads 
and skid trails are slippery when wet, and they may be 
impassable during rainy periods. Rock for construction 
of roads is not available in areas of this unit. 
Establishing plant cover on steep cuts and fills reduces 
erosion. Roads may fail and landslides may occur 
following deep soil disturbance. 

Seedling survival and plant competition are concerns 
in the production of timber. Plantings on the Updegratf 
soil have little chance of survival because of the clay 
content of the subsoil. Reforestation can be 
accomplished on the Sanhedrin soil by planting 
ponderosa pine or Douglas fir seedlings. If seed trees 
are present, natural reforestation of cutover areas by 
conifers occurs infrequently. The high soil temperature 
and limited soil moisture during the growing season 
cause mortality of seedlings, especially on south- and 
southwest-facing slopes. When openings are made in 
the canopy, invading perennial grasses can prevent the 
establishment of seedlings. 

Among the common forest understory plants are 
melic, blue wildrye, brackenfern, and manzanita. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


208—Updegraff-Speaker-Neuns complex, 30 to 50 
percent slopes. This map unit is on side slopes of hills 
and mountains. The native vegetation is mainly oaks, 
sparse annual grasses, and occasional Douglas fir and 
ponderosa pine. Elevation is 2,500 to 4,000 feet. The 


average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 125 to 175 days. 

This unit is 25 percent Updegraff loam, 20 percent 
Speaker gravelly loam, and 15 percent Neuns very 
gravelly loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Bluenose, 
Gudgrey, Sanhedrin, Tyson, Yorktree, and Yorkville 
soils. Also included are small areas of Updegraff, 
Speaker, and Neuns soils that have slopes of less than 
30 percent or more than 50 percent. Included areas 
make up about 40 percent of the total acreage. 

The Updegraff soil is deep and well drained. It 
formed in material derived dominantly from graywacke 
and schist. Typically, the surface is covered with a mat 
of decomposed leaves and twigs about 1 inch thick. 
The suríace layer is grayish brown over brown loam 
about 12 inches thick. The upper 10 inches of the 
subsoil is light yellowish brown over yellowish brown 
clay loam, and the lower 23 inches is grayish brown 
clay loam. Fractured graywacke and schist are at a 
depth of 45 inches. In some areas the surface layer is 
gravelly loam or the subsoil is clay or gravelly clay. 
Depth to bedrock ranges from 40 to 60 inches. 

Permeability of the Updegraff soil is moderately slow. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is rapid, and 
the hazard of erosion is high. 

The Speaker soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone, shale, or siltstone. Typically, the surface is 
covered with a mat of needles, bark, twigs, and 
decomposed litter about 1 inch thick. The surface layer 
is variegated brown and dark grayish brown gravelly 
loam about 6 inches thick. The subsoil is reddish yellow 
clay loam about 18 inches thick. Fractured sandstone is 
at a depth of 24 inches. Depth to bedrock ranges from 
20 to 40 inches. In some areas the surface layer is 
loam. 

Permeability of the Speaker soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is high. 

The Neuns soil is moderately deep and well drained. 
It formed in materia! derived dominantly from schist, 
shale, or sandstone. Typically, the surface layer is 
grayish brown very gravelly loam about 5 inches thick. 
The subsoil is light yellowish brown and very pale 
brown very gravelly sandy loam about 24 inches thick. 
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Hard, fractured sandstone is at a depth of 29 inches. In 
some areas the surface layer is gravelly loam. Depth to 
bedrock ranges from 20 to 40 inches. 

Permeability of the Neuns soil is moderate. Available 
water capacity is very low. Effective rooting depth is 20 
to 40 inches. Runoff is rapid, and the hazard of erosion 
is high. 

Most areas of this unit are used for timber production 
and as watershed and wildlife habitat. A few areas are 
used for firewood production. 

Oregon white oak, California black oak, and 
scattered Douglas fir are the main tree species on the 
Updegraff soil. This soil can produce about 23 cords of 
wood per acre from a stand of trees 50 years old. 
Conifer stands generally are noncommercial. A mean 
site index of 101 for Douglas fir has been measured in 
a few areas. California black oak, Douglas fir, and 
ponderosa pine are the main tree species on the 
Speaker and Neuns soils. On the basis of a 100-year 
site curve, the mean site index for Douglas fir is 107 on 
the Speaker soil and 113 on the Neuns soil. On the 
basis of a 100-year site curve, the mean site index for 
ponderosa pine is 106 on the Speaker and Neuns soils. 
The potential annual production from a fully stocked 
stand of ponderosa pine is 425 board feet per acre on 
these soils. 

The main limitations for the harvesting of timber and 
firewood are the hazard of mass movement on the 
Updegraff soil, seasonal wetness, and steepness of 
slope. Unless adequate plant cover or water bars are 
provided, steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying. Disturbance of the 
protective layer of duff can be reduced by the careful 
use of wheeled and tracked equipment or cable yarding 
Systems. Use of wheeled and tracked equipment when 
the soil is moist produces ruts, compacts the soil, and 
can damage the roots of trees. Unsurfaced roads and 
skid trails are slippery when wet, and they may be 
impassable during rainy periods. Rock for construction 
of roads is not readily available in areas of this unit. 
Establishing plant cover on steep cuts and fills reduces 
erosion. Revegetation of cuts on the Neuns soil is 
difficult because of the large amount of coarse 
fragments and the very low available water capacity. 
Roads may fail and landslides may occur following deep 
Soil disturbance. 

Seedling survival and plant competition are concerns 
in the production of timber on this unit. Plantings on the 
Updegraff soil have little chance of survival because of 
the clay content of the subsoil. Reforestation can be 
accomplished on the Speaker and Neuns soils by 
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planting ponderosa pine or Douglas fir seedlings. If 
seed trees are present, natural reforestation of cutover 
areas by conifers occurs infrequently. The high soil 
temperature and limited soil moisture during the 
growing season cause mortality of seedlings, especially 
on south- and southwest-facing slopes. When openings 
are made in the canopy, invading plants can prevent 
the establishment of seedlings. After cutting, hardwoods 
can regenerate by stump sprouting. Regrowth is best if 
cutting is done from December to May. 

Among the common forest understory plants are 
melic, blue wildrye, brackenfern, and manzanita. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


209—Updegraff-Speaker-Neuns complex, 50 to 75 
percent slopes. This map unit is on side slopes of hills 
and mountains. The native vegetation is mainly oaks, 
sparse annual grasses, and occasional Douglas fir and 
ponderosa pine. Elevation is 2,500 to 4,000 feet. The 
average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 125 to 175 days. 

This unit is 25 percent Updegraff loam, 20 percent 
Speaker gravelly loam, and 15 percent Neuns very 
gravelly loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Bluenose, 
Gudgrey, Sanhedrin, Tyson, and Yorktree soils and 
Rock outcrop. Also included are small areas of 
Updegraff, Speaker, and Neuns soils that have slopes 
of less than 50 percent or more than 75 percent. 
Included areas make up about 40 percent of the total 
acreage. 

The Updegraff soil is deep and well drained. It 
formed in material derived dominantly from graywacke 
and schist. Typically, the surface is covered with a mat 
of decomposed leaves and twigs about 1 inch thick. 
The surface layer is grayish brown over brown loam 
about 12 inches thick. The upper 10 inches of the 
subsoil is grayish brown over brown clay loam, and the 
lower 23 inches is grayish brown clay loam. Fractured 
graywacke and schist are at a depth of 45 inches. In 
Some areas the surface layer is gravelly loam or the 
subsoil is clay or gravelly clay. Depth to bedrock ranges 
from 40 to 60 inches. 

Permeability of the Updegraff soil is moderately slow. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 
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The Speaker soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone, shale, or siltstone. Typically, the surface is 
covered with a mat of pine needles, bark, twigs, and 
decomposed litter about 1 inch thick. The surface layer 
is variegated brown and dark grayish brown gravelly 
loam about 6 inches thick. The subsoil is reddish yellow 
clay loam about 18 inches thick. Fractured sandstone is 
at a depth of 24 inches. Depth to bedrock ranges from 
20 to 40 inches. In some areas the surface layer is 
loam. 

Permeability of the Speaker soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 

The Neuns soil is moderately deep and well drained. 
It formed in material derived dominantly from schist, 
shale, or sandstone. Typically, the surface layer is 
grayish brown very gravelly loam about 5 inches thick. 
The subsoil is light yellowish brown and very pale 
brown very gravelly sandy loam about 24 inches thick. 
Hard, fractured sandstone is at a depth of 29 inches. 
Depth to bedrock ranges from 20 to 40 inches. In some 
areas the surface layer is gravelly loam. 

Permeability of the Neuns soil is moderate. Available 
water capacity is very low. Effective rooting depth is 20 
to 40 inches. Runoff is very rapid, and the hazard of 
erosion is very high. 

Most areas of this unit are used for timber production 
and as watershed and wildlife habitat. A few areas are 
used for firewood production. 

Oregon white oak, California black oak, and 
scattered Douglas fir are the main tree species on the 
Updegraff soil. This soil can produce about 23 cords of 
wood per acre from a stand of trees 50 years old. 
Conifer stands are generally noncommercial. A mean 
site index of 101 for Douglas fir has been measured in 
a few areas. California black oak, Douglas fir, and 
ponderosa pine are the main tree species on the 
Speaker and Neuns soils. On the basis of a 100-year 
site curve, the mean site index for Douglas fir is 107 on 
the Speaker soil and 113 on the Neuns soil. On the 
basis of a 100-year site curve, the mean site index for 
ponderosa pine is 106 on the Speaker and Neuns soils. 
The potential annual production from a fully stocked 
stand of ponderosa pine is 425 board feet per acre on 
these soils. 

The main limitations for the harvesting of timber and 
firewood are the hazard of mass movement on the 
Updegraff soil, steepness of slope, and seasonal 
wetness. Steepness of slope limits the use of wheeled 
and tracked equipment in skidding. Cable yarding 
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systems generally disturb the soil less. Unless adequate 
plant cover or water bars are provided, steep yarding 
paths, skid trails, and firebreaks are subject to rilling 
and gullying. Unsurfaced roads and skid trails are 
slippery when wet, and they may be impassable during 
rainy periods. Rock for construction of roads is not 
readily available in areas of this unit. Establishing plant 
cover on steep cuts and fills reduces erosion. 
Revegetation of cuts on the Neuns soil is difficult 
because of the large amount of coarse fragments and 
the restricted available water capacity. Roads may fail 
and landslides may occur following deep soil 
disturbance. Rocks and loose soil material may slide 
onto roads on the Neuns soil, increasing the need for 
road maintenance. 

Seedling survival and plant competition are concerns 
in the production of timber on this unit. Plantings on the 
Updegraff soil have little chance of survival because of 
the clay content of the subsoil. Reforestation can be 
accomplished on the Speaker and Neuns soils by 
planting large ponderosa pine or Douglas fir seedlings. 
If seed trees are present, natural reforestation of 
cutover areas by conifers occurs infrequently. The high 
Soil temperature and limited soil moisture during the 
growing season cause mortality of seedlings, especially 
on south- and southwest-facing slopes. When openings 
are made in the canopy, invading plants can prevent 
the establishment of seedlings. After cutting, hardwoods 
can regenerate by stump sprouting. Regrowth is best if 
cutting is done from December to May. 

Among the common forest understory plants are 
melic, blue wildrye, brackenfern, and manzanita. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


210—Urban land. This map unit is on terraces and 
alluvial plains in Ukiah and Little Lake Valleys. Slopes 
are nearly level to gently sloping. Elevation is 500 to 
1,400 feet. 

About 60 percent of this unit consists of areas that 
are covered by concrete, asphalt, buildings, or other 
impervious surfaces and about 30 percent consists of 
open areas that have been altered by cutting and filling 
or grading for housing developments, shopping centers, 
schools, parks, industrialized areas, and other similar 
uses. 

Included in this unit are small areas of Talmage soils 
and Xerofluvents near creekbeds and Cole, Feliz, 
Pinole, Pinnobie, and Yokayo soils in relatively 
undisturbed areas. Included areas make up about 10 
percent of the total acreage. 
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Drainage, permeability, surface runoff, and available 
water capacity are all variable. 

This map unit has not been assigned a capability 
classification. 


211—Witherell-Hopland-Squawrock complex, 50 to 
75 percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly annual 
grasses and oaks. Elevation is 500 to 2,500 feet. The 
average annual precipitation is 35 to 55 inches, the 
average annual air temperature is 54 to 59 degrees F, 
and the average frost-free period is 175 to 250 days. 

This unit is 35 percent Witherell.sandy loam, 25 
percent Hopland loam, and 20 percent Squawrock 
cobbly loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Bearwallow, 
Etsel, Maymen, Yorktree, and Yorkville soils and Rock 
outcrop. Also included are small areas of Witherell and 
Squawrock soils that have slopes of more than 75 
percent and soils that are similar to the Witherell and 
Hopland soils but have more than 35 percent rock 
fragments in the subsoil. Included areas make up about 
20 percent of the total acreage. 

The Witherell soil is shallow and somewhat 
excessively drained. It formed in material derived 
dominantly from sandstone. Typically, the surface layer 
is brown sandy loam about 2 inches thick over yellowish 
brown sandy loam 5 inches thick. The subsoil is reddish 
yellow sandy loam about 5 inches thick. Fractured 
sandstone is at a depth of 12 inches. Depth to bedrock 
ranges from 10 to 20 inches. 

Permeability of the Witherell soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 10 to 20 inches. Runoff is very rapid, and the hazard 
of erosion is very high. 

The Hopland soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
yellowish red loam about 5 inches thick. The upper 7 
inches of the subsoil is yellowish red loam, and the 
lower 19 inches is yellowish red clay loam over loam. 
Soft, fractured sandstone and shale are at a depth of 31 
inches. In some areas the surface layer is gravelly 
loam. Depth to soft bedrock ranges from 20 to 40 
inches. 

Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 

The Squawrock soil is moderately deep and well 
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drained. It formed in material derived dominantly from 
sandstone. Typically, the surface layer is yellowish 
brown cobbly loam about 7 inches thick. The upper 9 
inches of the subsoil is yellowish brown extremely 
cobbly loam, and the lower 5 inches is very pale brown 
very gravelly loam. Fractured sandstone is at a depth of 
21 inches. Depth to bedrock ranges from 20 to 40 
inches. 

Permeability of the Squawrock soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 20 to 40 inches. Runoff is very rapid, and the hazard 
of erosion is very high. 

Most areas of this unit are used for livestock grazing, 
recreation areas, watershed, and wildlife habitat. A few 
areas are used for firewood production. 

The characteristic plant community on the Witherell 
and Squawrock soils is mainly soft chess, wild oat, and 
filaree. The production of forage is limited by steepness 
of slope, restricted available water capacity in some 
areas, and the shallow rooting depth of the Witherell 
soil. Rangeland seeding and fertilization generally are 
not practical. Slope limits access by livestock. Fencing 
and properly locating salt and livestock watering 
facilities help to promote a more uniform distribution of 
livestock grazing. Because of the steepness of slope, 
this unit is better suited to grazing by sheep than by 
cattle. 

Oregon white oak and blue oak are the main tree 
species on the Hopland soil. Among the trees of limited 
extent are Douglas fir, California black oak, Pacific 
madrone, and California laurel. This soil can produce 
about 35 cords of wood per acre from a stand of trees 
50 years old. 

Harvesting of firewood generally is not feasible on 
this unit because of the steepness of slope, hazard of 
erosion, and seasonal wetness. Unsurfaced roads and 
skid trails are slippery when wet, and they may be 
impassable during rainy periods. Rock for construction 
of roads is available in areas of this unit. Establishing 
plant cover on steep cuts and fills reduces erosion. 
Revegetation of cuts and fills is difficult on the 
Squawrock and Witherell soils because of the restricted 
available water capacity. Roads may fail and landslides 
may occur following deep soil disturbance. 

This map unit is in capability subclass Vile (15), 
nonirrigated. 


212—Wohly-Casabonne loams, 30 to 50 percent 
slopes. This map unit is on hills and mountains. The 
native vegetation is mainly Douglas fir and oaks. 
Elevation is 500 to 2,000 feet. The average annual 
precipitation is 35 to 50 inches, the average annual air 
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temperature is 54 to 59 degrees F, and the average 
frost-free period is 175 to 250 days. 

This unit is 55 percent Wohly loam and 25 percent 
Casabonne loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Bearwallow, 
Kekawaka, Pardaloe, Woodin, and Yorkville soils. Also 
included are small areas of Wohly and Casabonne soils 
that have slopes of less than 30 percent or more than 
50 percent and soils that have more than 35 percent 
rock fragments in the subsoil. Included areas make up 
about 20 percent of the total acreage. 

The Wohly soil is moderately deep and well drained. 
It formed in material weathered from sandstone or 
shale. Typically, the surface layer is yellowish brown 
over brown loam about 11 inches thick. The upper 6 
inches of the subsoil is light reddish brown gravelly clay 
loam, and the lower 7 inches is reddish yellow gravelly 
clay loam. Soft, fractured sandstone is at a depth of 24 
inches. Depth to soft bedrock ranges from 20 to 40 
inches. 

Permeability of the Wohly soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of erosion is high. 

The Casabonne soil is deep and well drained. It 
formed in material weathered from sandstone or shale. 
Typically, the surface layer is reddish yellow loam about 
15 inches thick. The upper 28 inches of the subsoil is 
reddish yellow clay loam, and the lower 10 inches is 
reddish yellow gravelly clay loam. The substratum is 
reddish yellow gravelly clay loam about 5 inches thick. 
Soft sandstone is at a depth of 58 inches. In some 
areas the surface layer is gravelly loam. Depth to soft 
bedrock ranges from 40 to 60 inches. 

Permeability of the Casabonne soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 40 to 60 inches. Runoff is rapid, and the hazard of 
erosion is high. 

Most areas of this unit are used for timber production 
and as wildlife habitat. A few areas are used for 
livestock grazing. 

Douglas fir, California black oak, tanoak, and Pacific 
madrone are the main tree species on this unit. On the 
basis of a 100-year site curve, the mean site index for 
Douglas fir is 118 on the Wohly soil and 153 on the 
Casabonne soil. The potential annual production from a 
fully stocked stand of Douglas fir is 420 board feet per 
acre on the Wohly soil and 750 board feet on the 
Casabonne soil. Among the trees of limited extent are 


knobcone pine in areas of old burns and ponderosa 
pine. 

The main limitations for the harvesting of timber are 
the steepness of slope, hazard of erosion, and seasonal 
wetness. Unless adequate plant cover or water bars are 
provided, steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying. Use of wheeled and 
tracked equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Disturbance of the protective layer of duff can be 
reduced by the careful use of wheeled and tracked 
equipment or cable yarding systems. Unsurfaced roads 
and skid trails are slippery when wet, and they may be 
impassable during rainy periods. Rock for construction 
of roads is not readily available in areas of this unit. 
Establishing plant cover on steep cuts and fills reduces 
erosion. 

Seedling establishment and plant competition are 
concerns in the production of timber. Reforestation can 
be accomplished by planting Douglas fir seedlings or, 
on south-facing slopes, ponderosa pine seedlings. If 
seed trees are present, natural reforestation of cutover 
areas by Douglas fir and ponderosa pine occurs 
infrequently. The high soil temperature and limited soil 
moisture during the growing season cause mortality of 
seedlings, especially on the south- and southwest- 
facing slopes of the Wohly soil. When openings are 
made in the canopy, invading brushy plants can prevent 
the establishment of seedlings. 

Among the common forest understory plants are 
brackenfern, blue wildrye, rose, and perennial grasses. 
Desirable forage species such as hardinggrass and soft 
chess grow well in previously wooded areas that have 
been cleared and seeded; however, the soils in this unit 
retain their tendency to produce woody species. Grass 
is difficult to maintain in most areas. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


213—Wohly-Casabonne-Pardaloe complex, 50 to 
75 percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly Douglas fir, 
tanoak, Pacific madrone, and California black oak. 
Elevation is 700 to 2,000 feet. The average annual 
precipitation is 35 to 50 inches, the average annual air 
temperature is 54 to 59 degrees F, and the average 
frost-free period is 175 to 250 days. 

This unit is 45 percent Wohly loam, 20 percent 
Casabonne gravelly loam, and 15 percent Pardaloe 
gravelly loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 
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Included in thís unit are small areas of Bearwallow, 
Kekawaka, Squawrock, and Yorkville soils. Also 
included are small areas of Wohly, Casabonne, and 
Pardaloe soils that have slopes of less than 50 percent 
or more than 75 percent. Included areas make up about 
20 percent of the total acreage. 

The Wohly soil is moderately deep and well drained. 
It formed in material weathered from sandstone or 
shale. Typically, the surface layer is yellowish brown 
over brown loam about 11 inches thick. The upper 6 
inches of the subsoil is light reddish brown gravelly clay 
loam, and the lower 7 inches is reddish yellow gravelly 
clay loam. Fractured, soft sandstone is at a depth of 24 
inches. Depth to soft bedrock ranges from 20 to 40 
inches. In some areas the surface layer is gravelly 
loam. 

Permeability of the Wohly soil is moderate. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Casabonne soil is deep and well drained. It 
formed in material weathered from sandstone or shale. 
Typically, the surface layer is reddish yellow gravelly 
loam about 15 inches thick. The upper 28 inches of the 
subsoil is reddish yellow clay loam, and the lower 10 
inches is reddish yellow gravelly clay loam. The 
substratum is reddish yellow gravelly clay loam about 5 
inches thick. Soft sandstone is at a depth of 58 inches. 
In some areas the surface layer is loam. Depth to soft 
bedrock ranges from 40 to 60 inches. 

Permeability of the Casabonne soil is moderate. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 

The Pardaloe soil is deep and well drained. It formed 
in material weathered from sandstone, siltstone, or 
shale. Typically, the surface is covered with a mat of 
conifer needles, oak leaves, and twigs about 0.5 inch 
thick. The surface layer is dark yellowish brown gravelly 
loam about 10 inches thick. The upper 17 inches of the 
subsoil is pale brown very gravelly sandy loam, and the 
lower part to a depth of 58 inches is light yellowish 
brown very gravelly loam. Fractured siltstone is at a 
depth of 58 inches. Depth to bedrock ranges from 40 to 
60 inches. In some areas the surface layer is very 
gravelly loam or gravelly sandy loam. 

Permeability of the Pardaloe soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 40 to 60 inches. Runoff is very rapid, and the hazard 
of erosion is very high. 

This unit is used for timber production and as 
watershed and wildlife habitat. 
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Douglas fir and tanoak are the main tree species on 
this unit. Among the trees of limited extent are 
California black oak and Pacific madrone. On the basis 
of a 100-year site curve, the mean site index for 
Douglas fir is 118 on the Wohly soil, 144 on the 
Casabonne soil, and 122 on the Pardaloe soil. The 
potential annual production from a fully stocked stand of 
Douglas fir is 420 board feet per acre on the Wohly soil, 
665 board feet on the Casabonne soil, and 455 board 
feet on the Pardaloe soil. 

The main limitations for the harvesting of timber are 
the steepness of slope, hazard of erosion, and seasonal 
wetness. Steepness of slope limits the use of wheeled 


and tracked equipment in skidding. Cable yarding 


systems generally disturb the soil less. Unless adequate 
plant cover or water bars are provided, steep yarding 
paths, skid trails, and firebreaks are subject to rilling 
and gullying. Harvesting systems that lift logs entirely 
off the ground reduce the disturbance of the protective 
layer of duff. Unsurfaced roads and skid trails on the 
Wohly and Casabonne soils are slippery when wet, and 
they may be impassable during rainy periods. Rock for 
construction of roads is not readily available in areas of 
this unit. Establishing plant cover on steep cuts and fills 
reduces erosion. Revegetation of exposed subsoil 
material is difficult on the Pardaloe soils because of the 
content of coarse fragments. Roads may fail and 
landslides may occur following deep soil disturbance. 

Seedling establishment and plant competition are 
concerns in the production of timber. Reforestation can 
be accomplished by planting Douglas fir seedlings and, 
on south-facing slopes, ponderosa pine seedlings. The 
high soil temperature and limited soil moisture during 
the growing season cause mortality of seedlings, 
especially on the south- and southwest-facing slopes of 
the Wohly and Pardaloe soils. When openings are 
made in the canopy, invading brush can prevent the 
establishment of seedlings. 

Among the common forest understory plants are 
brackenfern, blue wildrye, rose, and perennial grasses. 

This map unit is in capability subclass Vile (5), 
nonirrigated. 


214—Xerochrepts, 5 to 50 percent slopes. This 
map unit is on hills and mountains. The native 
vegetation is mainly chaparral and conifers. Elevation is 
2,200 to 3,600 feet. The average annual precipitation is 
50 to 65 inches, the average annual air temperature is 
52 to 56 degrees F, and the average frost-free period is 
150 to 200 days. There is occasional snowfall at 
elevations of more than 3,000 feet. 

Included in this unit are small areas of Asabean, 
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Beaughton, Casabonne, Dingman, Neuns, Wohly, and 
Yorkville soils, stony areas, and Rock outcrop. Included 
areas make up about 20 percent of the total acreage. 

Xerochrepts are moderately deep to very deep and 
are well drained. They formed in material derived 
dominantly from peridotite and serpentinite. No single 
profile of these soils is typical, but one commonly 
observed in the survey area has a mat of decomposed 
needles and twigs about 2 inches thick on the surface. 
The surface layer is reddish brown gravelly loam about 
4 inches thick. The upper 12 inches of the subsoil is 
reddish brown very gravelly clay loam, and the lower 14 
inches is strong brown extremely cobbly sandy clay 
loam. Below this to a depth of 35 inches is reddish 
yellow, soft peridotite rock fragments. Hard, fractured 
peridotite is at a depth of 35 inches. Depth to bedrock 
ranges from 20 to 60 inches or more. In some areas the 
surface layer is loam, stony loam, cobbly loam, or very 
stony loam. In some areas the subsoil is very cobbly or 
extremely cobbly throughout, and in some areas it is 
clay loam or clay that is less than 35 percent rock 
fragments. 

Permeability of the Xerochrepts is moderate to slow. 
Available water capacity is very low to high. Effective 
rooting depth is 20 to 60 inches or more. Runoff is 
rapid, and the hazard of erosion is high. 

Most areas of this unit are used as watershed, 
wildlife habitat, and recreation areas. A few areas are 
used for timber production. 

Jeffrey pine, sugar pine, ponderosa pine, Douglas fir, 
and tanoak are the main tree species on this unit. 
Conifers commonly are widely spaced and slow 
growing. Scattered pockets of faster growing trees are 
present in some areas; however, these areas commonly 
are small. Localized differences in the parent material 
are the probable cause. Yield estimates have not been 
made for the soils in this unit because of their 
variability. Generally, this unit is not used for 
commercial timber production. 

Among the common forest understory plants are 
Sargent cypress, manzanita, huckleberry oak, wavyleaf 
ceanothus, and chloris. 

This map unit is in capability subclass Vlle (5), 
nonirrigated. 


215—Xerochrepts-Haploxeralfs-Argixerolls 
complex, 9 to 30 percent slopes. This map unit is on 
dissected stream terraces and terrace escarpments. 
The native vegetation is mainly scattered oaks, 
ponderosa pine, Douglas fir, and manzanita. Elevation 
is 600 to 2,600 feet. The average annual precipitation is 
35 to 60 inches, the average annual air temperature is 


53 to 59 degrees F, and the average frost-free period is 
150 to 225 days. 

This unit is 35 percent Xerochrepts, 30 percent 
Haploxeralfs, and 25 percent Argixerolls. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Redvine soils 
on ridgetops; Feliz, Gielow, and Talmage soils along 
streams; Yorkville soils that are on hills and are 
underlain by sedimentary rock; and eroded soils. Also 
included are small areas of soils that have slopes of 
less than 9 percent or more than 30 percent and are on 
terrace escarpments and along drainageways. Included 
areas make up about 10 percent of the total acreage. 

Xerochrepts are very deep and well drained. They 
formed in alluvium derived from various kinds of rock. 
No single profile of these soils is typical, but one 
commonly observed in the survey area has a mat of 
partially decomposed needles and twigs about 0.5 inch 
thick on the surface. The surface layer is light yellowish 
brown gravelly loam about 12 inches thick. The upper 
24 inches of the subsoil is brownish yellow very gravelly 
loam, and the lower 36 inches is brownish yellow 
gravelly sandy clay loam over very gravelly loam. In 
some areas the surface layer is gravelly sandy loam, 
very gravelly loam, or very gravelly sandy loam. In 
some areas the subsoil is stratified loam and sandy 
loam or gravelly loam and gravelly sandy loam. 

Permeability of the Xerochrepts is moderate to 
moderately rapid. Available water capacity is moderate. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of erosion is high. 

Haploxeralfs are very deep and well drained. They 
formed in alluvium derived from various kinds of rock. 
No single profile of these soils is typical, but one 
commonly observed in the survey area has a surface 
layer of brown sandy loam and strong brown loam 9 
inches thick. The subsoil is reddish yellow loam about 
21 inches thick. The upper 7 inches of the substratum is 
reddish yellow gravelly sandy loam, and the lower part 
to a depth of 60 inches or more is yellowish brown very 
gravelly sandy loam. In some areas the surface layer is 
gravelly loam. 

Permeability of the Haploxeralfs is moderate to 
moderately rapid. Available water capacity is moderate. 
Effective rooting depth is 60 inches or more. Runoff is 
medium to rapid, and the hazard of erosion is moderate 
to high. 

Argixerolls are very deep and are moderately well 
drained to well drained. They formed in alluvium derived 
from various kinds of rock. No single profile of these 
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soils is typical, but one commonly observed in the 
survey area has a surface layer of brown gravelly loam 
11 inches thick. The upper 11 inches of the subsoil is 
yellowish brown gravelly clay loam, and the lower 15 
inches is reddish yellow gravelly clay loam. The 
underlying material to a depth of 60 inches or more is 
light yellowish brown clay. Depth to the dense clay layer 
ranges from 35 to 55 inches. In some areas the surface 
layer is loam. 

Permeability of the Argixerolls is slow to moderately 
rapid. Available water capacity is high to very high. 
Effective rooting depth is 60 inches or more. Runoff is 
medium to rapid, and the hazard of erosion is moderate 
to high. 

This unit is used mainly for timber and firewood 
production and as wildlife habitat and watershed. It is 
also used for homesite development. 

Ponderosa pine, Douglas fir, and California black oak 
are the main tree species on this unit. On the basis of a 
100-year site curve, the mean site index for ponderosa 
pine is 109 on the Xerochrepts and Haploxeralfs and 
120 on the Argixerolls. On the basis of a 100-year site 
curve, the mean site index for Douglas fir is 107 on the 
Xerochrepts and Haploxeralfs and 110 on the 
Argixerolls. The potential annual production from a fully 
stocked stand of ponderosa pine is 455 board feet per 
acre on the Xerochrepts and Haploxeralfs and 570 
board feet on the Argixerolls. 

The main limitation for the harvesting of timber and 
firewood is seasonal wetness. Use of wheeled and 
tracked equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unsurfaced roads and skid trails are soft when wet, and 
they may be impassable during rainy periods. Rock for 
construction of roads is not readily available in areas of 
this unit. Establishing plant cover on steep cuts and fills 
reduces erosion. 

Seedling survival is a concern in the production of 
timber on this unit. The high soil temperature and 
limited soil moisture during the growing season cause 
mortality of Douglas fir seedlings, especially on south- 
and southwest-facing slopes. Reforestation should be 
carefully managed to reduce competition from 
undesirable plants and to provide partial shade for 
seedlings. Reforestation can be accomplished by 
planting ponderosa pine or Douglas fir seedlings. If 
seed trees are present, natural reforestation of cutover 
areas by ponderosa pine occurs frequently. Natural 
Douglas fir seedlings usually do not survive. When 
openings are made in the canopy, invading brushy 
plants can delay the establishment of seedlings. 

Among the common forest understory plants are 
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manzanita, reed fescue, poison oak, and bedstraw. 

The production of forage is limited by the tendency of 
this unit to produce woody species. Where oaks and 
brush are present, forage production can be increased 
by managing the harvesting of trees and removing 
brush. Vegetation in drainageways should be left for 
erosion control, wildlife habitat, and esthetic purposes. 
This unit responds well to fertilization, rangeland 
seeding, and proper grazing use. The main limitation for 
seeding is the abundance of woody species. 

If this unit is used for homesite development, the 
main limitations are the steepness of slope and the 
presence of a dense clay subsoil in some areas. 
Suitable building sites are limited to knolls and to the 
less sloping areas of included soils. Excavation for 
roads and buildings increases the risk of erosion. Plans 
for homesite development should provide for the 
preservation of as many trees as possible. Access 
roads should be designed to control surface runoff and 
help stabilize cuts. The main limitation of this unit for 
septic tank absorption fields is the depth to the clay 
layer in the Argixerolls, which restricts the movement 
and filtration of effluent. Untreated effluent can move 
along the surface of the clay layer and seep in 
downslope areas, creating a hazard to health. Slope is 
a concern in installing septic tank absorption fields. 
Absorption lines should be installed on the contour. 

This map unit is in capability subclass IVe (5), 
nonirrigated. 


216—Xerochrepts-Haploxeralfs-Argixerolls 
complex, 30 to 50 percent slopes. This map unit is on 
dissected stream terraces and terrace escarpments. 
The native vegetation is mainly scattered oaks, 
ponderosa pine, Douglas fir, and manzanita. Elevation 
is 600 to 2,600 feet. The average annual precipitation is 
35 to 60 inches, the average annual air temperature is 
53 to 59 degrees F, and ihe average frost-free period is 
150 to 225 days. 

This unit is 40 percent Xerochrepts, 30 percent 
Haploxeralfs, and 20 percent Argixerolls. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Redvine soils 
on ridgetops, Yorktree soils that are on hills and are 
underlain by sedimentary rock, and eroded soils. Also 
included are small areas of soils that have slopes of 
less than 30 percent or more than 50 percent. Included 
areas make up about 10 percent of the total acreage. 

Xerochrepts are very deep and well drained. They 
formed in alluvium derived from various kinds of rock. 
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No single profile of these soils is typical, but one 
commonly observed in this survey area has a mat of 
partially decomposed needles and twigs about 0.5 inch 
thick on the surface. The surface layer is light yellowish 
brown gravelly loam about 12 inches thick. The upper 
24 inches of the subsoil is brownish yellow very gravelly 
loam, and the lower 36 inches is brownish yellow 
gravelly sandy clay loam over very gravelly loam. In 
some areas the surface layer is gravelly sandy loam, 
very gravelly loam, or very gravelly sandy loam. In 
some areas the subsoil is stratified loam and sandy 
loam or gravelly loam and gravelly sandy loam. 

Permeability of the Xerochrepts is moderate to 
moderately rapid. The available water capacity is 
moderate. Effective rooting depth is 60 inches or more. 
Runoff is rapid, and the hazard of erosion is high to 
very high. 

Haploxeralfs are very deep and well drained. They 
formed in alluvium derived from various kinds of rock. 
No single profile of these soils is typical, but one 
commonly observed in the survey area has a surface 
layer of brown over strong brown loam about 9 inches 
thick. The subsoil is reddish yellow loam about 21 
inches thick. The upper 7 inches of the substratum is 
reddish yellow gravelly sandy loam, and the lower part 
to a depth of 60 inches or more is yellowish brown very 
gravelly sandy loam. In some areas the surface layer is 
gravelly loam. 

Permeability of the Haploxeralfs is moderate to 
moderately rapid. Available water capacity is moderate. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of erosion is high to very high. 

Argixerolls are very deep and are moderately well 
drained to well drained. They formed in alluvium derived 
from various kinds of rock. No single profile of these 
Soils is typical, but one commohly observed in this 
Survey area has a surface layer of brown loam or 
gravelly loam 11 inches thick. The upper 11 inches of 
. the subsoil is yellowish brown gravelly clay loam, and 
the lower 15 inches is reddish yellow gravelly clay loam. 
The substratum to a depth of 60 inches or more is light 
yellowish brown clay. Depth to the dense clay layer 
ranges from 35 to 55 inches. 

Permeability of the Argixerolls is slow to moderately 
rapid. Available water capacity is high to very high. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of erosion is high to very high. 

This unit is used for timber and firewood production 
and as wildlife habitat and watershed. 

Ponderosa pine, Douglas fir, and California black oak 
are the main tree species on this unit. On the basis of a 
100-year site curve, the mean site index for ponderosa 


pine is 109 on the Xerochrepts and Haploxeralfs and 
120 on the Argixerolls. On the basis of a 100-year site 
curve, the mean site index for Douglas fir is 107 on the 
Xerochrepts and Haploxeralfs and 110 on the 
Argixerolls. The potential annual production from a fully 
stocked stand of ponderosa pine is 455 board feet per 
acre on the Xerochrepts and Haploxeralfs and 570 
board feet on the Argixerolls. 

The main limitations for the harvesting of firewood or 
timber are the hazard of erosion, steepness of slope, 
and seasonal wetness. Unless adequate plant cover or 
water bars are provided, steep yarding paths, skid trails, 
and firebreaks are subject to rilling and gultying. 
Disturbance of the protective layer of duff can be 
reduced by the careful use of wheeled and tracked 
equipment or cable yarding systems. Use of wheeled 
and tracked equipment when the soil is moist produces 
ruts, compacts the soil, and can damage the roots of 
trees. Unsurfaced roads and skid trails are slippery 
when wet, and they may be impassable during rainy 
periods. Rock for construction of roads is not readily 
available in areas of this unit. Establishing plant cover 
on steep cuts and fills reduces erosion. Gullies form 
readily when water is concentrated in unprotected 
ditches. 

Seedling survival is a concern in the production of 
timber on this unit. The high soil temperature and 
limited soil moisture during the growing season cause 
mortality of seedlings, especially on south- and 
southwest-facing slopes. Reforestation should be 
carefully managed to reduce competition from 
undesirable plants and to provide partial shade for 
seedlings. Reforestation can be accomplished by 
planting ponderosa pine or Douglas fir seedlings. If 
seed trees are present, natural reforestation of cutover 
areas by ponderosa pine occurs frequently. Natural 
Douglas fir seedlings usually do not survive. When 
openings are made in the canopy, invading brushy 
plants can delay the establishment of seedlings. 

Among the common forest understory plants are 
manzanita, reed fescue, poison oak, and bedstraw. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


217—Xerofluvents, 0 to 2 percent slopes. These 

very deep, well drained soils are on flood plains. They 
formed in recent mixed alluvium derived dominantly 
from sedimentary rock. The vegetation in areas not 
cultivated is mainly annual grasses, forbs, and scattered 
groves of trees. Elevation is 400 to 1,500 feet. The 
average annual precipitation is 32 to 44 inches, the 
average annual air temperature is 55 to 59 degrees F, 
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and the average frost-free period is 175 to 250 days. 

No single profile of Xerofluvents is typical, but one 
commonly observed in the survey area has a surface 
layer of grayish brown sandy loam about 15 inches 
thick. The underlying material to a depth of 60 inches or 
more is light brownish gray and pale brown, stratified 
sand and loam. 

Included in this unit are small areas of Talmage and 
Russian soils, Riverwash, and soils that have slopes of 
3 to 5 percent. Also included are soils on steep terrace 
escarpments. included areas make up about 10 percent 
of the total acreage. 

Permeability of these Xerofluvents is moderately 
rapid. Available water capacity is moderate. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of erosion is slight. These soils are subject 
to flooding during prolonged, high-intensity storms. 
Channeling and deposition are common along 
streambanks. 

This unit is used mainly for vineyards, orchards, and 
hay and pasture. !t is also used for homesite 
development. 

This unit is suited to irrigated orchards and 
vineyards. It is limited mainly by the coarse texture of 
the soil. Sprinkler irrigation is best suited to this unit. 
Water should be applied in amounts large enough to 
wet the root zone but small enough to minimize 
leaching of plant nutrients. 

This unit is also suited to hay and pasture. Sprinkler 
irrigation is best suited to the unit. 

If this unit is used for homesite development, the 
main limitations are the hazards of flooding and 
streambank erosion. Roads and streets should be 
located above the expected flood level. If the density of 
housing is moderate to high, community sewage 
systems are needed to prevent contamination of water 
supplies as a result of seepage from onsite sewage 
disposal systems. 

This map unit is in capability subclasses llw (14), 
irrigated, and lllw (14), nonirrigated. 


218—Xerofluvents-Riverwash complex, 0 to 2 
percent slopes. This map unit is on narrow flood plains 
adjacent to stream channels and in active stream 
channels. It formed in recent alluvium derived 
dominantly from sedimentary rock. The native 
vegetation is mainly sparse annual grasses, forbs, and 
brush. Elevation is about 350 to 2,500 feet. The 
average annual precipitation is 30 to 60 inches, the 
average annual air temperature is 54 to 59 degrees F, 
and the average frost-free period is 125 to 250 days. 
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This unit is about 50 percent Xerofluvents and 35 
percent Riverwash. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Cole, Russian, 
Feliz, and Talmage soils. Also included are soils on 
Steep terrace escarpments. Included areas make up 
about 15 percent of the total acreage. The percentage 
varies from one area to another. 

Xerofluvents are very deep and excessively drained. 
They formed in alluvium derived dominantly from 
sedimentary rock. No single profile of these soils is 
typical, but one commonly observed in survey area has 
a surface layer of grayish brown very gravelly sandy 
loam about 5 inches thick. The underlying material to a 
depth of 64 inches is stratified, light brownish gray very 
gravelly loamy coarse sand and very gravelly coarse 
sand. f 

Permeability of the Xerofluvents is rapid. Available 
water capacity is very low. Effective rooting depth is 60 
inches or more. Surface runoff is very slow, and there is 
no hazard of erosion except along streams, where there 
is severe streambank erosion during high-intensity 
storms. These soils are subject to frequent periods of 
flooding in winter and spring. 

Areas of Riverwash are inundated during periods of 
high water and are subject to deposition and removal of 
material. These areas consist of stratified layers of 
water-deposited sand, gravel, and cobbles. The 
thickness of the layers is extremely variable and is 
dependent upon water velocity and location within the 
channel. 

This unit is used mainly as wildlife habitat and for 
livestock grazing. It is also used as a source of 
commercial gravel. 

The less sloping areas of this unit are suitable for 
seeding to native or adapted introduced forage plants. 
The herbaceous plant cover readily deteriorates if it is 
overgrazed. Vegetation should be retained to prevent 
erosion and provide habitat for wildlife. The 
characteristic plant community on this unit is mainly 
foxtail fescue, vinegarweed, and filaree. 

The removal of aggregate can lower the level of 
streambeds and widen stream channels. This can 
undermine structures, lower the water table in areas 
adjacent to the stream channels, and erode 
streambanks, thereby increasing sedimentation 
downstream. Erosion of streambanks can also result in 
loss of valuable agricultural land. Jetties or other 
structures can be placed in stream channels to protect 
banks from erosion. Check dams or buried sills can be 
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used to control the lowering of streambeds. 
This map unit is in capability subclass Vilw (5, 14, 
15), nonirrigated. 


219—Yellowhound-Kibesillah-Ornbaun complex, 30 
to 50 percent slopes. This map unit is on mountains. 
The native vegetation is mainly Douglas fir, redwood, 
and tanoak. Elevation is 500 to 2,500 feet. The average 
annual precipitation is 50 to 70 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 220 to 270 days. 

This unit is 40 percent Yellowhound very gravelly 
loam, 30 percent Kibesillah gravelly loam, and 15 
percent Ornbaun loam. The Yellowhound soil is on side 
slopes, the Kibesillah soil is on side slopes and spur 
ridges, and the Ornbaun soil is on concave slopes and 
toe slopes. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Zeni soils and 
areas of exposed bedrock along roadcuts. Also included 
are small areas of soils on ridges and along draws that 
have slopes of less than 30 percent and soils in gulches 
that have slopes of more than 50 percent. Included 
areas make up about 15 percent of the total acreage. 

The Yellowhound soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
conglomerate. Typically, the surface layer is light brown 
very gravelly loam about 6 inches thick. The upper 9 
inches of the subsoil is variegated light brown and 
reddish yellow loam, and the lower 16 inches is very 
pale brown and reddish yellow very gravelly loam. The 
substratum is variegated very pale brown and reddish 
yellow extremely gravelly sandy clay loam about 27 
inches thick. Hard conglomerate is at a depth of 58 
inches. Depth to bedrock ranges from 40 to 60 inches. 
In some areas the surface layer is gravelly sandy loam, 
sandy loam, or loam. 

Permeability of the Yeilowhound soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 40 to 60 inches; however, some roots follow fractures 
in the bedrock and penetrate to a greater depth. Runoff 
is rapid, and the hazard of erosion is high. 

The Kibesillah soil is moderately deep and well 
drained. It formed in materiai derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of needles, leaves, and twigs of tanoak and huckleberry 
about 1 inch thick. The surface layer is very pale brown 
gravelly loam about 3 inches thick. The upper 3 inches 
of the subsoil is light gray gravelly loam, and the lower 
15 inches is white very gravelly loam. Hard, fractured 
sandstone is at a depth of 21 inches. Depth to hard 


sandstone ranges from 20 to 40 inches. In some areas 
the surface layer is very gravelly loam. 

Permeability of the Kibesillah soil is moderate. 
Available water capacity is very low to low. Effective 
rooting depth is 20 to 40 inches; however, some roots 
follow fractures in the bedrock and penetrate to a 
greater depth. Runoff is rapid, and the hazard of 
erosion is high. 

The Ornbaun soil is deep and well drained. It formed 
in material derived dominantly from sandstone. 
Typically, the surface is covered with a mat of fresh and 
decomposed redwood and Douglas fir needles and 
tanoak leaves 1 inch thick. The surface layer is pale 
brown over light yellowish brown loam about 9 inches 
thick. The upper 10 inches of the subsoil is very pale 
brown gravelly clay loam, and the lower 23 inches is 
reddish yellow gravelly clay loam. Fractured sandstone 
is at a depth of 42 inches. Depth to sandstone ranges 
from 40 to 60 inches. In some areas the subsoil has 
more than 35 percent clay. 

Permeability of the Ornbaun soil is moderate. 
Available water capacity is moderate. Effective rooting 
depth is 40 to 60 inches; however, some roots follow 
fractures in the bedrock and penetrate to a greater 
depth. Runoff is rapid, and the hazard of erosion is 
high. 

This unit is used for timber production and as wildlife 
habitat. 

Douglas fir, redwood, and tanoak are the main tree 
species on this unit. On the basis of a 100-year site 
curve, the mean site index for Douglas fir is 143 on the 
Yellowhound soil, 109 on the Kibesillah soil, and 155 on 
the Ornbaun soil. On the basis of a 100-year site curve, 
the mean site index for redwood is 135 on the 
Yellowhound soil, 109 on the Kibesillah soil, and 152 on 
the Ornbaun soil. The potential annual production from 
a fully stocked stand of redwood is 1,045 board feet per 
acre on the Yellowhound soil, 465 board feet on the 
Kibesillah soil, and 1,310 board feet the Ornbaun soil. 
Among the trees of limited extent are Pacific madrone 
and canyon live oak. 

The main limitation for the harvesting of timber is the 
steepness of slope. Wheeled and tracked equipment 
can be used in the less sloping areas. Cable yarding 
systems generally disturb the soil less in the steeper 
areas. Rock for construction of roads is available in 
areas of this unit. Revegetation of exposed subsoil 
material is difficult on the Yeliowhound and Kibesillah 
soils because of the content of coarse fragments. 
Establishing plant cover on steep cuts and fills reduces 
erosion. 

Seedling establishment and plant competition are 
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concerns in the production of timber. When openings 
are made in the canopy, invading brush can prevent the 
establishment of seedlings. Reforestation can be 
accomplished by planting Douglas fir and redwood 
seedlings on the Yellowhound and Ornbaun soils and 
Douglas fir seedlings on the Kibesillah soil. If seed trees 
are present, natural reforestation of cutover areas by 
Douglas fir occurs infrequently. After cutting, redwood 
can regenerate by stump sprouting; however, these 
sprouts seldom provide optimum stocking. The 
droughtiness of the surface layer reduces the survival 
rate of seedlings on the Yellowhound and Kibesillah 
soils, especially on south- and southwest-facing slopes. 

Among the common forest understory plants are 
evergreen huckleberry, brackenfern, tanoak, buckbrush, 
and blueblossom. 

This map unit is in capability subclass Vle (4), 
nonirrigated. 


220—Yellowhound-Kibesillah complex, 50 to 75 
percent slopes. This map unit is on mountains. The 
native vegetation is mainly Douglas fir, redwood, and 
tanoak. Elevation is 500 to 2,500 feet. The average 
annual precipitation is 50 to 70 inches, the average 
annual air temperature is about 52 to 54 degrees F, and 
the average frost-free period is 220 to 270 days. 

This unit is 45 percent Yellowhound very gravelly 
loam and 35 percent Kibesillah gravelly loam. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Ornbaun and 
Zeni soils and Rock outcrop along roadcuts. Also 
included are small areas of soils on ridges and along 
draws that have slopes of less than 50 percent and 
small areas of soils in gulches that have slopes of more 
than 75 percent. Included areas make up about 20 
percent of the total acreage. 

The Yellowhound soil is deep and well drained. It 
formed in material derived dominantly from sandstone 
or conglomerate. Typically, the surface layer is light 
brown very gravelly loam about 6 inches thick. The 
upper 9 inches of the subsoil is variegated light brown 
and reddish yellow loam, and the lower 16 inches is 
variegated very pale brown and reddish yellow very 
gravelly loam. The substratum is variegated very pale 
brown and reddish yellow extremely gravelly sandy clay 
loam about 27 inches thick. Hard conglomerate is at a 
depth of 58 inches. Depth to bedrock ranges from 40 to 
60 inches. In some areas the surface layer is gravelly 
sandy loam, sandy loam, or loam. 

Permeability of the Yellowhound soil is moderate. 
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Available water capacity is low. Effective rooting depth 
is 40 to 60 inches; however, some roots follow fractures 
in the bedrock and penetrate to a greater depth. Runoff 
is very rapid, and the hazard of erosion is very high. 

The Kibesillah soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of tanoak and huckleberry needles, leaves, and twigs 
about 1 inch thick. The surface layer is very pale brown 
gravelly loam about 3 inches thick. The upper 3 inches 
of the subsoil is light gray gravelly loam, and the lower 
15 inches is white very gravelly loam. Hard, fractured 
sandstone is at a depth of 21 inches. Depth to hard 
sandstone ranges from 20 to 40 inches. In some areas 
the surface layer is very gravelly loam. 

Permeability of the Kibesillah soil is moderate. 
Available water capacity is very low to low. Effective 
rooting depth is 20 to 40 inches; however, some roots 
follow fractures in the bedrock and penetrate to a 
greater depth. Runoff is very rapid, and the hazard of 
erosion is very high. 

This unit is used for timber production and as wildlife 
habitat. 

Douglas fir, redwood, and tanoak are the main tree 
species on this unit. On the basis of a 100-year site 
curve, the mean site index for Douglas fir is 143 on the 
Yellowhound soil and 109 on the Kibesillah soil. On the 
basis of a 100-year site curve, the mean site index for 
redwood is 135 on the Yellowhound soil and 109 on the 
Kibesillah soil. The potential annual production from a 
fully stocked stand of redwood is 1,045 board feet per 
acre on the Yellowhound soil and 465 board feet on the 
Kibesillah soil. Among the trees of limited extent are 
Pacific madrone and canyon live oak. 

The main limitation for the harvesting of timber is the 
steepness of slope. Steepness of slope limits the use of 
wheeled and tracked equipment in skidding. Cable 
yarding systems generally disturb the soil less. Rock for 
construction of roads is available in areas of this unit. 
Rocks and loose soil material may slide onto roads, 
increasing the need for road maintenance. Revegetation 
of exposed subsoil material is difficult on this unit 
because of the large amount of coarse fragments in the 
soils. 

Seedling establishment and plant competition are 
concerns in the production of timber. When openings 
are made in the canopy, invading brush can prevent the 
establishment of seedlings. Reforestation can be 
accomplished by planting Douglas fir and redwood 
seedlings on the Yellowhound soil and Douglas fir 
seedlings on the Kibesillah soil. If seed trees are 
present, natural reforestation of cutover areas by 
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Douglas fir occurs infrequently. After cutting, redwood 
can regenerate by stump sprouting; however, these 
sprouts seldom provide optimum stocking. The 
droughtiness of the surface layer reduces the survival 
rate of seedlings on this unit, especially on south- and 
southwest-facing slopes. Movement of loose soil 
material on the surface can reduce seedling survival. 

Among the common forest understory plants are 
buckbrush, blueblossom, tanoak, evergreen 
huckleberry, and, primarily on south-facing slopes, 
canyon live oak. 

This map unit is capability subclass Vlle (4), 
nonirrigated. 


221—Yokayo sandy loam, 0 to 8 percent slopes. 
This very deep, well drained soil is on old dissected 
terraces. It formed in old alluvium derived dominantly 
from sedimentary rock. The vegetation in areas not 
cultivated is mainly annual grasses and scattered oaks. 
Elevation is 500 to 1,200 feet. The average annual 
precipitation is 32 to 44 inches, the average annual air 
temperature is 57 to 59 degrees F, and the average 
frost-free period is 200 to 250 days. 

Typically, the surface layer is light brownish gray 
sandy loam about 8 inches thick. The upper 10 inches 
of the subsoil is light yellowish brown clay, the next 14 
inches is light yellowish brown clay loam, and the lower 
16 inches is pale yellow clay loam. The substratum to a 
depth of 60 inches or more is pale yellow loam. In some 
areas the surface layer is loam, sandy clay loam, or 
very gravelly sandy clay loam. 

Included in this unit are small areas of Pinnobie, 
Pinole, and Redvine soils. Also included are small 
areas of Yokayo soils that have slopes of more than 8 
percent. included areas make up about 15 percent of 
the total acreage. 

Permeability of this Yokayo soil is moderately rapid 
to a depth of 8 inches and very slow below this depth. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of erosion is slight. 

Most areas of this unit are used for vineyards, hay 
and pasture, and homesite development. A few areas 
are used for livestock grazing and firewood production. 

This unit is suited to vineyards. It is limited mainly by 
the hazard of erosion and the very slow permeability in 
the lower part of the soil. Use of contour farming, 
grassed waterways, and cover crops helps to control 
erosion. Irrigation is needed to establish grapevines. 
Sprinkler irrigation is best suited to this unit, and its use 
helps to protect crops from frost. Use of this method 
permits the even, controlled application of water, 
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reduces runoff, and minimizes the risk of erosion. Cover 
crops should be managed by mowing instead of tilling 
to reduce erosion, increase the water intake rate, and 
timit energy consumption. 

This unit is suited to hay and pasture. The main 
limitations are the hazard of erosion and the very slow 
permeability in the lower part of the soil. Proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. Sprinkler 
irrigation is the most suitable method of applying water. 
Because of the very slow permeability of the soil in this 
unit, application of irrigation water should be regulated 
to control runoff and erosion. Fertilizer is needed to 
ensure optimum growth of grasses and legumes. 

This unit is suited to homesite development. The 
main limitations are the high shrink-swell potential, the 
very slow permeability in the lower part of the soil, and 
the hazard of erosion. Buildings and roads can be 
designed to offset the effects of shrinking and swelling. 
If this unit is used for septic tank absorption fields, the 
limitation of very slow permeability can be overcome by 
increasing the size of the absorption field and using low 
volume flush toilets. Revegetating disturbed areas 
around construction sites helps to control erosion. 

The production of forage on this unit is limited by the 
susceptibility of the soil to compaction when moist and 
by periods when the surface layer is saturated. This unit 
responds well to fertilizer, to rangeland seeding, and to 
proper grazing use. Grazing should be deferred when 
the surface layer is saturated. Common plants on this 
unit are wild oat, soft chess, foxtail fescue, filaree, and 
purple needlegrass. 

Oregon white oak, blue oak, California black oak, 
and Pacific madrone are the main tree species in areas 
where this unit has not been cleared. Among the trees 
of limited extent are interior live oak and California 
white oak. On the basis of a 50-year site curve, the 
mean site index for California black oak is 32. This unit 
can produce about 18 cords of wood per acre from a 
stand of trees 50 years old. Because the rooting depth 
is restricted by the clay subsoil, trees sometimes are 
subject to windthrow. 

The main limitation for the harvesting of firewood is 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unsurfaced roads and skid trails are slippery when wet, 
and they may be impassable during rainy periods. Rock 
for construction of roads is not available in areas of this 
unit. Establishing plant cover on steep cuts and filis 
reduces erosion. Gullies form readily when water is 
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concentrated in unprotected ditches. After cutting, 
hardwoods can regenerate by stump sprouting. 
Regrowth is best if cutting is done between December 
and May. 

Among the common forest understory plants are 
manzanita, poison oak, ripgut brome, and blue wildrye. 

This map unit is in capability unit Ille-3 (14), irrigated 
and nonirrigated. 


222— Yokayo sandy loam, 8 to 15 percent slopes. 
This very deep, well drained soil is on old dissected 
terraces. It formed in old alluvium derived dominantly 
from sedimentary rock. The vegetation in areas not 
cultivated is mainly oaks and annual grasses. Elevation 
is 500 to 1,200 feet. The average annual precipitation is 
32 to 44 inches, the average annual air temperature is 
57 to 59 degrees F, and the average frost-free period is 
200 to 250 days. 

Typically, the surface layer is light brownish gray 
sandy loam about 8 inches thick. The upper 10 inches 
of the subsoil is light yellowish brown clay, the next 14 
inches is light yellowish brown clay loam, and the lower 
16 inches is pale yellow clay loam. The substratum to a 
depth of 60 inches or more is pale yellow loam. In some 
areas the surface layer is loam, sandy clay loam, or 
very gravelly sandy clay loam. 

Included in this unit are small areas of Pinnobie, 
Pinole, and Redvine soils. Also included are small 
areas of Yokayo soils that have slopes of less than 8 
percent or more than 15 percent. Included areas make 
up about 15 percent of the total acreage. 

Permeability of this Yokayo soil is moderately rapid 
to a depth of 8 inches and very slow below this depth. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of erosion is moderate. This soil is susceptible 
to slumping when wet. 

Most areas of this unit are used for vineyards, hay 
and pasture, and homesite development. A few areas 
are used for livestock grazing and firewood production. 

This unit is suited to vineyards. It is limited mainly by 
the hazard of erosion and the very slow permeability in 
the lower part of the soil. Use of contour farming, 
grassed waterways, and cover crops helps to control 
erosion. Irrigation is needed to establish grapevines. 
Sprinkler irrigation is best suited to this unit, and its use 
helps to protect crops from frost. Use of this method 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. Cover 
crops should be managed by mowing instead of tilling 
to reduce erosion, increase the water intake rate, and 
limit energy consumption. 
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This unit is suited to hay and pasture. The main 
limitations are the hazard of erosion and the very slow 
permeability in the lower part of the soil. Proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the unit from erosion. This unit 
is suited to sprinkler irrigation. Because of the very slow 
permeability of the soil in this unit, application of 
irrigation water should be regulated to control runoff and 
erosion. Fertilizer is needed to ensure optimum growth 
of grasses and legumes. 

This unit is suited to homesite development. The 
main limitations are the high shrink-swell potential, the 
very slow permeability in the lower part of the soil, and 
the hazard of erosion. If this unit is used for septic tank 
absorption fields, the limitation of very slow permeability 
can be overcome by increasing the size of the 
absorption field and using low volume flush toilets. 
Buildings and roads can be designed to offset the 
effects of shrinking and swelling. Revegetating 
disturbed areas around construction sites helps to 
control erosion. 

The production of forage is limited by the 
susceptibility of the soil to compaction when moist and 
a tendency of this unit to produce woody species. 
Where oaks and brush are present, forage production 
can be increased by properly managing the harvesting 
of trees and by removing brush. Vegetation in 
drainageways should be left for erosion control, wildlife 
habitat, and esthetic purposes. This unit responds well 
to fertilization, to rangeland seeding, and to proper 
grazing use. The main limitation for seeding is the 
abundance of woody species. Common plants are wild 
oat, foxtail fescue, purple needlegrass, soft chess, and 
filaree. 

Oregon white oak, blue oak, California black oak, 
and Pacific madrone are the main tree species in areas 
where this unit has not been cleared. Among the trees 
of limited extend are interior live oak and California 
white oak. On the basis of a 50-year site curve, the 
mean site index for California black oak is 32. This unit 
can produce about 18 cords of wood per acre from a 
stand of trees 50 years old. Because the rooting depth 
is restricted by the clay subsoil, trees sometimes are 
subject to windthrow. 

The main limitation for the harvesting of firewood is 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unsurfaced roads and skid trails are slippery when wet, 
and they may be impassable during rainy periods. Rock 
for construction of roads is not available in areas of this 
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unit. Establishing plant cover on steep cuts and fills 
reduces erosion. Gullies form readily when water is 
concentrated in unprotected ditches. After cutting, 
hardwoods can regenerate by stump sprouting. 
Regrowth is best if cutting is done between December 
and May. 

Among the common forest understory plants are 
manzanita, poison oak, ripgut brome, and blue wildrye. 

This map unit is in capability unit IVe-3 (14), irrigated 
and nonirrigated. 


223—Yokayo sandy loam, 15 to 30 percent slopes. 
This very deep, well drained soil is on old dissected 
terraces. It formed in old alluvium derived dominantly 
from sedimentary rock. The vegetation is mainly oaks 
and annual grasses. Elevation is 500 to 1,200 feet. The 
average annual precipitation is 32 to 44 inches, the 
average annual air temperature is 57 to 59 degrees F, 
and the average frost-free period is 200 to 250 days. 

Typically, the surface layer is light brownish gray 
sandy loam about 8 inches thick. The upper 10 inches 
of the subsoil is light yellowish brown clay, the next 14 
inches is light yellowish brown clay loam, and the lower 
16 inches is pale yellow clay loam. The substratum to a 
depth of 60 inches or more is pale yellow loam. In some 
areas the surface layer is loam, sandy clay loam, or 
very gravelly sandy clay loam. 

Included in this unit are small areas of Pinnobie, 
Pinole, and Redvine soils. Also included are small 
areas of Yokayo soils that have slopes of less than 15 
percent or more than 30 percent. Included areas make 
up about 15 percent of the total acreage. 

Permeability of this Yokayo soil is moderately rapid 
to a depth of 8 inches and very slow below this depth. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of erosion is high. This soil is susceptible to 
slumping when wet. 

This unit is used for livestock grazing, as recreation 
areas, watershed, and wildlife habitat, and for firewood 
production. 

The production of forage is limited by the 
susceptibility of the soil to compaction when moist and 
a tendency to produce woody species. Vegetation in 
drainageways should be left for erosion control, wildlife 
habitat, and esthetic purposes. This unit responds well 
to fertilizer, to rangeland seeding, and to proper grazing 
use. Grazing should be deferred when the surface layer 
is saturated. Common plants on this unit are wild oat, 
soft chess, foxtail fescue, purple needlegrass, and 
filaree. 

Oregon white oak, blue oak, California black oak, 


and Pacific madrone are the main tree species in areas 
where this unit has not been cleared. Among the trees 
of limited extent are interior live oak and California 
white oak. On the basis of a 50-year site curve, the 
mean site index for California black oak is 32. This unit 
can produce about 18 cords of wood per acre from a 
stand of trees 50 years old. Because the rooting depth 
is restricted by the clay subsoil, trees sometimes are 
subject to windthrow. 

The main limitation for the harvesting of firewood is 
seasonal wetness. Use of wheeled and tracked 
equipment when the soil is moist produces ruts, 
compacts the soil, and can damage the roots of trees. 
Unsurfaced roads and skid trails are slippery when wet, 
and they may be impassabie during rainy periods. Rock 
for construction of roads is not available in areas of this 
unit. Establishing plant cover on steep cuts and fills 
reduces erosion on this unit. Guilies form readily when 
water is concentrated in unprotected ditches. After 
cutting, hardwoods can regenerate by stump sprouting. 
Regrowth is best if cutting is done between December 
and May. 

Among the common forest understory plants are 
manzanita, poison oak, ripgut brome, and blue wildrye. 

This map unit is in capability unit IVe-1 (14), irrigated 
and nonirrigated. 


224—Yokayo-Pinole-Pinnobie complex, 0 to 15 
percent slopes. This map unit is on old dissected 
stream terraces. The native vegetation is mainly annual 
grasses and occasional oaks and chaparral. Elevation 
is 500 to 1,500 feet. The average annual precipitation is 
32 to 44 inches, the average annual air temperature is 
57 to 59 degrees F, and the average frost-free period is 
200 to 250 days. 

This unit is 35 percent Yokayo sandy loam, 30 
percent Pinole gravelly loam, and 20 percent Pinnobie 
loam. The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Redvine soils 
on ridgetops, Feliz and Talmage soils along streams, 
and Yorktree soils that are on hills and are underlain by 
sedimentary rock. Also included are small areas of 
Yokayo, Pinole, and Pinnobie soils that have slopes of 
more than 15 percent. Included areas make up about 
15 percent of the total acreage. 

The Yokayo soil is very deep and well drained. It 
formed in old alluvium derived dominantly from 
sedimentary rock. Typically, the surface layer is light 
brownish gray sandy loam about 8 inches thick. The 
upper 10 inches of the subsoil is light yellowish brown 
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clay, the next 14 inches is light yellowish brown clay 
loam, and the lower 16 inches is pale yellow clay loam. 
The substratum to a depth of 60 inches or more is pale 
yellow loam. In some areas the surface layer is loam, 
sandy clay loam, or very gravelly sandy clay loam. 

Permeability of the Yokayo soil is moderately rapid to 
a depth of 8 inches and very slow below this depth. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of erosion is moderate. The steeper areas of 
this soil are susceptible to stumping when wet.  ' 

The Pinole soil is very deep and well drained. It 
formed in alluvium derived dominantly trom sedimentary 
rock. Typically, the surface layer is brown gravelly loam 
about 10 inches thick. The upper 27 inches of the 
subsoil is yellowish brown over variegated brown and 
yellow clay loam, and the lower 24 inches is strong 
brown and brownish yellow sandy clay loam. In some 
areas the surface layer is loam, gravelly sandy clay 
loam, or very gravelly loam. 

Permeability of the Pinole soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of erosion is moderate. 

The Pinnobie soil is very deep and well drained. It 
formed in alluvium derived dominantly from sedimentary 
rock. Typically, the surface layer is brown loam about 
11 inches thick. The subsoil is light yellowish brown 
loam about 31 inches thick. The upper 6 inches of the 
substratum is yellowish brown and light yellowish brown 
loam, and the lower part to a depth of 60 inches or 
more is yellowish brown and light yellowish brown clay 
loam. 

Permeability of the Pinnobie soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of erosion is moderate. 

This unit is used mainly for livestock grazing, hay 
and pasture, and homesite development. Some areas 
are used for vineyards. 

The production of forage is limited by the tendency of 
the soils in this unit to produce woody species. Where 
oaks and brush are present, forage production can be 
increased by harvesting trees and controlling brush. 
Vegetation in drainageways should be left for erosion 
control, wildlife habitat, and esthetic purposes. This unit 
responds well to fertilization, rangeland seeding, and 
proper grazing use. The main limitation for seeding is 
the abundance of woody species. Common plants are 
soft chess, wild oat, purple needlegrass, and filaree. 

This unit is suited to hay and pasture, but special 
management is needed because of the complexity of 
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the slopes. The unit has a tendency to produce woody 
species that must be cleared before it is cropped. 
Clearing drainageways and creeks or combining their 
flow results in gullying and streambank erosion. 

This unit is suited to irrigated vineyards. It is limited 
mainly by slope, the hazard of erosion, and the 
susceptibility of the soils to compaction, which can 
result in reduced permeability and poor tilth. Use of 
contour farming, grassed waterways, and cover crops 
helps to control erosion. Cover crops should be 
managed by mowing instead of tilling to reduce erosion, 
increase the water intake rate, limit energy costs, and 
limit wear on tillage implements. 

Irrigation is needed for vineyards. Sprinkler irrigation 
is best suited to this unit because it also provides 
protection from frost. Use of this method permits the 
even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. Sprinkler systems 
should be designed to meet the needs of the soil in the 
field that has the slowest permeability. 

This unit is suited to hay and pasture. Proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the unit from erosion. Sprinkler 
irrigation is the most suitable method of applying water. 
Use of this method permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. Fertilizer is needed for optimum growth 
of grasses and legumes. 

This unit is suited to homesite development. The 
main limitations are the steepness of slope and the very 
slow permeability in the lower part of the Yokayo soil. 
Preferred building sites are limited to knolls and the less 
sloping areas. Erosion is a hazard in the steeper areas. 
Only the part of the site that is used for construction 
should be disturbed. If the Yokayo soil is used for septic 
tank absorption fields, the limitation of very slow 
permeability can be overcome by increasing the size of 
the absorption field and using low volume flush toilets. 
The moderate shrink-swell potential of the Pinole and 
Pinnobie soils and the high shrink-swell potential of the 
Subsoil in the Yokayo soil should be considered when 
designing and constructing foundations, concrete 
structures, and paved areas. 

This map unit is in capability unit IVe-1 (14), irrigated 
and nonirrigated. 


225—Yorktree-Hopland-Woodin complex, 30 to 50 
percent slopes. This map unit is on hills and 
mountains. The native vegetation is mainly oaks and 
annua! grasses. Elevation is 500 to 2,500 feet. The 
average annual precipitation is 35 to 55 inches, the 
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average annual air temperature is 54 to 59 degrees F, 
and the average frost-free period is 175 to 250 days. 

This unit is 30 percent Yorktree ioam, 30 percent 
Hopland loam, and 15 percent Woodin gravelly sandy 
loam. The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are smal! areas of Bearwallow, 
Etsel, Maymen, and Yorkville soils; Squawrock and 
Witherell soils south of Ukiah; and Casabonne, 
Kekawaka, and Wohly soils north of Willits. Also 
included are areas of soils that are similar to the 
Yorktree soil but have more than 35 percent rock 
fragments and soils that have slopes of less than 30 
percent or more than 50 percent. Included areas make 
up about 25 percent of the total acreage. 

The Yorktree soil is deep and well drained. It formed 
in material derived dominantly from graywacke, shale, 
sandstone, or siltstone. Typically, the surface layer is 
brown loam over yellowish brown gravelly loam about 
18 inches thick. The upper 6 inches of the subsoil is 
brown gravelly clay loam, and the lower 27 inches is 
brown clay over gravelly clay loam. Fractured 
graywacke is at a depth of 51 inches. In some areas 
the surface layer is gravelly loam or clay loam. Depth to 
bedrock ranges from 40 to 60 inches. 

Permeability of the Yorktree soil is slow. Available 
water capacity is moderate to high. Effective rooting 
depth is 40 to 60 inches. Runoff is rapid, and the 
hazard of erosion is high. 

The Hopland soil is moderately deep and well 
drained. It formed in material weathered from sandstone 
and shale. Typically, the surface layer is yellowish red 
loam about 5 inches thick. The upper 7 inches of the 
subsoil is yellowish red loam, and the lower 19 inches is 
yellowish red clay loam over loam. Soft, fractured 
sandstone and shale are at a depth of 31 inches. Depth 
to soft bedrock ranges from 20 to 40 inches. In some 
areas the surface layer is gravelly loam. 

Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is high. 

The Woodin soil is moderately deep and well 
drained. It formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of decomposed needles and twigs about 1.5 inches 
thick. The surface layer is brown gravelly sandy loam 
about 7 inches thick. The upper 8 inches of the subsoil 
is yellowish brown very gravelly sandy loam, and the 
lower 8 inches is yellowish brown very cobbly sandy 
loam. Hard, fractured sandstone is at a depth of 23 


inches. Depth to bedrock ranges from 20 to 40 inches. 
In some areas the surface layer is very gravelly loam, 
very gravelly sandy loam, or gravelly loam. 

Permeability of the Woodin soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of erosion is high. 

This unit is used for firewood production and as 
recreation areas, watershed, and wildlife habitat. 

Oregon white oak and blue oak are the main tree 
species on this unit. Among the trees of limited extent 
are California black oak, Pacific madrone, and 
California laurel. This unit can produce 20 to 35 cords 
of wood per acre from a stand of trees 50 years old. On 
the basis of a 50-year site curve, the mean site index 
for California black oak is 30 on the Yorktree soil and 
44 on the Hopland soil. 

Harvesting of firewood on this unit generally is not 
feasible because of the steepness of slope, hazard of 
erosion, and seasonal wetness. Roads may fail and 
landslides may occur following soil disturbance, 
especially on the Yorktree soil. Unsurfaced roads and 
skid trails are slippery when wet, and they may be 
impassable during rainy periods. Rock for construction 
of roads is not readily available in areas of this unit. 
Unless adequate plant cover or water bars are 
provided, steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying. Establishing plant 
cover on steep cuts and fills reduces erosion. 
Revegetation of cuts and fills is difficult on the Woodin 
Soil because of the restricted available water capacity. 
After cutting, hardwoods can regenerate by stump 
sprouting. Regrowth is best if cutting is done in 
December to May. 

Among the common forest understory plants are 
melic, blue wildrye, and buttercup. California nutmeg 
commonly is present on the Woodin soil. 

This map unit is in capability subclass Vle (5), 
nonirrigated. 


226—Yorktree-Hopland-Woodin complex, 50 to 75 
percent slopes. This map unit is on side slopes of hills 
and mountains. The native vegetation is mainly oak and 
annual grasses. Elevation is 500 to 2,500 feet, The 
average annual precipitation is 35 to 55 inches, the 
average annual air temperature is 54 to 59 degrees F, 
and the average frost-free period is 175 to 250 days. 

This unit is 30 percent Yorktree loam, 30 percent 
Hopland loam, and 15 percent Woodin very gravelly 
sandy loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 
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Included in this unit are small areas of Bearwallow, 
Etsel, Maymen, and Yorkville soils; Squawrock and 
Witherell soils south of Ukiah; and Casabonne, 
Kekawaka, and Wohly soils north of Willits. Also 
included are areas of soils that are similar to the 
Yorktree soil but are more than 35 percent rock 
fragments and soils that have slopes of less than 50 
percent. Included areas make up about 25 percent of 
the total acreage. 

The Yorktree soil is deep and well drained. It formed 
in material weathered from graywacke, shale, 
sandstone, or siltstone. Typically, the surface layer is 
brown loam over yellowish brown gravelly loam about 
18 inches thick. The upper 6 inches of the subsoil is 
brown gravelly clay loam, and the lower 27 inches is 
brown clay over gravelly clay loam. Fractured 
graywacke is at a depth of 51 inches. Depth to bedrock 
ranges from 40 to 60 inches. In some areas the surface 
layer is gravelly loam or clay loam. 

Permeability of the Yorktree soil is slow. Available 
water capacity is moderate to high. Effective rooting 
depth is 40 to 60 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

The Hopland soil is moderately deep and well 
drained. It formed in material weathered from sandstone 
and shale. Typically, the surface layer is yellowish red 
loam about 5 inches thick. The upper 7 inches of the 
subsoil is yellowish red loam, and the lower 19 inches is 
yellowish red clay loam over loam. Soft, fractured 
sandstone and shale are at a depth of 31 inches. Depth 
to soft bedrock ranges from 20 to 40 inches. In some 
areas the surface layer is gravelly loam. 

Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is very rapid, 
and the hazard of erosion is very high. 

The Woodin soil is moderately deep and well 
drained. {t formed in material derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of decomposed needles and twigs about 1.5 inches 
thick. The surface layer is brown gravelly sandy loam 
about 7 inches thick. The upper 8 inches of the subsoil 
is yellowish brown very gravelly sandy loam, and the 
lower B inches is yellowish brown very cobbly sandy 
loam. Hard, fractured sandstone is at a depth of 23 
inches. Depth to bedrock ranges from 20 to 40 inches. 
In some areas the surface layer is very gravelly loam, 
very gravelly sandy loam, or gravelly loam. A layer of 
fine gravel as much as 3 inches thick is in some areas. 

Permeability of the Woodin soil is moderate. 
Available water capacity is very low. Effective rooting 
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depth is 20 to 40 inches. Runoff is very rapid, and the 
hazard of erosion is very high. 

Most areas of this unit are used for recreation and as 
wildlife habitat. A few areas are used for firewood 
production. 

Oregon white oak and blue oak are the main tree 
species on this unit. Among the trees of limited extent 
are California black oak, Pacific madrone, and 
California laurel. This unit can produce 20 to 35 cords 
of wood per acre from a stand of trees 50 years old. On 
the basis of a 50-year site curve, the mean site index 
for California black oak is 30 on the Yorktree soil and 
44 on the Hopland soil. 

Harvesting of firewood generally is not feasible on 
this unit because of the steepness of slope, the hazard 
of erosion, and seasonal wetness. Unsurfaced roads 
and skid trails are slippery when wet, and they may be 
impassable during rainy periods. Rock for construction 
of roads is not readily available in areas of this unit. 
Establishing plant cover on steep cuts and fills reduces 
erosion. Revegetation of cuts and fills is difficult on the 
Woodin soil because of the restricted available water 
capacity. Roads may fail and landslides may occur 
following soil disturbance, especially on the Yorktree 
soil. 

Among the common forest understory plants are 
melic, blue wildrye, and buttercup. California nutmeg 
commonly is present on the Woodin soil. 

This map unit is in capability subclass Vile (5), 
nonirrigated. 


227—Yorktree-Yorkville loams, 15 to 30 percent 
slopes. This map unit is on unstable side slopes of hills 
and mountains. The native vegetation is mainly oaks 
and grasses. Elevation is 500 to 3,000 feet. The 
average annual precipitation is 35 to 60 inches, the 
average annual air temperature ís 54 to 59 degrees F, 
and the average frost-free period is 150 to 250 days. 

This unit is 50 percent Yorktree loam and 25 percent 
Yorkville loam. The Yorktree soil is under oaks on 
convex and concave slopes, and the Yorkville soil is 
under grasses on concave slopes. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Rock outcrop 
and Bearwallow, Hellman, and Hopland soils on 
ridgetops and small areas of Witherell and Squawrock 
soils on spur ridges and surrounding rock outcroppings. 
Also included are small areas of Yorktree and Yorkville 
soils that have slopes of more than 30 percent or less 
than 15 percent and Updegraff soils in some areas 
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north of Willits. Included areas make up about 25 
percent of the total acreage. 

The Yorktree soil is deep and well drained. It formed 
in material weathered from graywacke, shale, siltstone, 
or sandstone. Typically, the surface layer is brown loam 
over yellowish brown gravelly loam about 18 inches 
thick. The upper 6 inches of the subsoil is brown 
gravelly clay loam, and the lower 27 inches is brown 
clay over gravelly clay loam. Fractured graywacke is at 
a depth of 51 inches. Depth to bedrock ranges from 40 
to 60 inches. In some areas the surface layer is gravelly 
loam. 

Permeability of the Yorktree soil is slow. Available 
water capacity is moderate to high. Effective rooting 
depth is 40 to 60 inches. Runoff is rapid, and the 
hazard of erosion is moderate. 

The Yorkville soil is very deep and moderately well 
drained. It formed in material weathered from 
graywacke, chloritic schist, or shale. Typically, the 
surface layer is grayish brown loam about 15 inches 
thick. The upper 14 inches of the subsoil is light 
brownish gray clay, and the lower 12 inches is gray clay 
loam. The substratum to a depth of 60 inches or more 
is gray gravelly clay loam. 

Permeability of the Yorkville soil is very slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
erosion is moderate. This soil is saturated above the 
clay subsoil in winter. The soil is susceptible to 
slumping. 

Most areas of this unit are used for livestock grazing 
and as recreation areas, watershed, and wildlife habitat. 
A few areas are used for firewood production. 

The production of forage is limited by the 
susceptibility of the soils in this unit to compaction when 
moist. The Yorkville soil responds well to fertilization, 
rangeland seeding, and proper grazing use. Springs 

and seeps are common on this unit. They can be 
developed for use as watering facilities for wildlife and 
to achieve better livestock distribution. Livestock 
grazing should be managed to protect this unit from 
erosion. Woody plants are the most extensive species 
on the Yorktree soil. Among the common understory 
plants are melic, blue wildrye, and vetch. The . 
characteristic plant community on the Yorkville soil is 
mainly wild oat, soft chess, and burclover. 

Blue oak and Oregon white oak are the main tree 
species on the Yorktree soil. This soil can produce 
about 17 cords of wood per acre from a stand of trees 
50 years old. 

Harvesting of firewood is limited mainly by the 


inherent instability of the Yorkville soil and seasonal 
wetness. Use of wheeled and tracked equipment when 
the soil is moist produces ruts, compacts the soil, and 
can damage the roots of trees. Unsurfaced roads and 
skid trails are slippery when wet, and they may be 
impassable during rainy periods. Rock for construction 
of roads is not available in areas of this unit. 
Establishing plant cover on steep cuts and fills reduces 
erosion. Roads may fail and landslides may occur 
following soil disturbance. After cutting, hardwoods can 
regenerate by stump sprouting. Regrowth is best if 
cutting is done between December and May. 

This unit is in capability unit IVe-1 (15), nonirrigated. 


228—~Yorktree-Yorkville loam, 30 to 50 percent 
slopes. This map unit is on unstable side slopes of hills 
and mountains. The native vegetation is mainly oaks 
and grasses. Elevation is 500 to 3,000 feet. The 
average annual precipitation is 35 to 60 inches, the 
average annual air temperature is 54 to 59 degrees F, 
and the average frost-free period is 150 to 250 days. 

This unit is 50 percent Yorktree loam and 25 percent 
Yorkville loam. The Yorktree soil is under oaks on 
convex and concave slopes, and the Yorkville soil is 
under grasses on concave slopes. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Bearwallow, 
Hellman, and Hopland soils on ridgetops, Witherell and 
Squawrock soils on spur ridges, and Montara and 
Henneke soils underlain by serpentinitic rock. Also 
included are small areas of Yorktree and Yorkville soils 
that have slopes of more than 50 percent or less than 
30 percent and Updegraff soils in some areas north of 
Willits. Included areas make up about 25 percent of the 
total acreage. 

The Yorktree soil is deep and well drained. It formed 
in material weathered from graywacke, shale, siltstone, 
or sandstone. Typically, the surface layer is brown loam 
over yellowish brown gravelly loam about 18 inches 
thick. The upper 6 inches of the subsoil is brown 
gravelly clay loam, and the lower 27 inches is brown 
clay over brown gravelly clay loam. Fractured 
graywacke is at a depth of 51 inches. Depth to bedrock 
ranges from 40 to 60 inches. In some areas the surface 
layer is gravelly loam. 

Permeability of the Yorktree soil is slow. Available 
water capacity is moderate to high. Effective rooting 
depth is 40 to 60 inches. Runoff is rapid, and the 
hazard of erosion is high. 

The Yorkville soil is very deep and moderately well 
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drained. It formed in material weathered from 
graywacke, shale, or chloritic schist. Typically, the 
surface layer is grayish brown loam about 15 inches 
thick. The upper 14 inches of the subsoil is light 
brownish gray clay, and the lower 12 inches is gray clay 
loam. The substratum to a depth of 60 inches or more 
is gray gravelly clay loam. 

Permeability of the Yorkville soil is very slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
erosion is high. This soil is saturated above the clay 
subsoil in winter. The soil is susceptible to slumping. 

This unit is used for livestock grazing and as 
recreation areas, watershed, and wildlife habitat. A few 
areas are used for firewood production. 

The production of forage is limited by slope and the 
susceptibility of the soil to compaction when moist. The 
Yorkville soil responds well to fertilizer, rangeland 
seeding, and proper grazing use. The main limitation for 
seeding is steepness of slope; seed should be applied 
aerially. Removal of the plant cover results in erosion. 
Loss of the surface layer results in a severe decrease in 
productivity and in the potential of the unit to produce 
forage. Slope limits access by livestock and results in 
overgrazing of the less sloping areas. Fencing and 
properly locating salt and livestock watering facilities 
promote a more uniform distribution of livestock grazing. 
Springs and seeps are common on this unit. They can 
be developed for use as livestock watering facilities and 
to achieve better distribution of grazing. Grazing should 
be deferred when the surface layer is saturated. Woody 
plants are the most extensive species on the Yorktree 
soil. Among the common understory plants on this soil 
are melic, blue wildrye, and vetch. The characteristic 
plant community on the Yorkville soil is mainly wild oat, 
soft chess, and burclover. 

Harvesting of firewood is limited by steepness of 
slope, seasonal wetness, and the inherent instability of 
the Yorkville soil. Blue oak and Oregon white oak are 
the main tree species on this unit. The Yorktree soil can 
produce about 17 cords of wood per acre from a stand 
of trees 50 years old. Steepness of slope limits the use 
of wheeled and tracked equipment on this unit. Use of 
wheeled and tracked equipment when the soil is moist 
produces ruts, compacts the soil, and can damage the 
roots of trees. Unsurfaced roads and skid trails are 
slippery when wet, and they may be impassable during 
rainy periods. Rock for construction of roads is not 
available in areas of this unit. Establishing plant cover 
on steep cuts and fills reduces erosion. Roads may fail 
and landslides may occur following soil disturbance. 


Soil Survey 


This unit is in capability subclass Vle (15), 
nonirrigated. 


229—Yorkville loam, 15 to 30 percent slopes. This 
very deep, moderately well drained soil is on unstable 
side slopes of hills and mountains. It formed in material 
weathered from graywacke, chloritic schist, or shale. 
The native vegetation is mainly annual grasses and 
forbs. Elevation is 500 to 3,000 feet. The average 
annual precipitation is 35 to 60 inches, the average 
annual air temperature is 54 to 59 degrees F, and the 
average frost-free period is 150 to 250 days. 

Typically, the surface layer is grayish brown loam 
about 15 inches thick. The upper 14 inches of the 
subsoil is light brownish gray clay, and the lower 12 
inches is gray clay loam. The substratum to a depth of 
60 inches or more is gray gravelly clay loam. In some 
areas the surface layer is clay loam or the subsoil is 
brown or strong brown. 

Included in this unit are small areas of Bearwallow, 
Hellman, Hopland, Maymen, Montara, Shortyork, 
Squawrock, and Yorktree soils. Also included are small 
areas of Yorkville soils that have slopes of less than 15 
percent or more than 30 percent. Included areas make 
up about 25 percent of the total acreage. 

Permeability of this Yorkville soil is very slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
erosion is moderate. This soil is saturated above the 
clay subsoil in winter. The soil is susceptible to 
slumping, and the risk increases if the soil is disturbed. 

This unit is used mainly for livestock grazing and as 
recreation areas, watershed, and wildlife habitat. It is 
also used for homesite development. 

The production of forage is limited by the 
susceptibility of the soil to compaction when moist. The 
Soil in this unit responds well to fertilizer, to rangeland 
seeding, and to proper grazing use. Removal of the 
plant cover results in erosion. Loss of the surface layer 
results in a severe decrease in productivity and in the 
potential of the soil to produce forage. Grazing should 
be deferred when the surface layer is saturated. The 
characteristic plant community on this unit is mainly soft 
chess, wild oat, and burclover. 

This unit provides habitat for game birds and 
animals. 

This unit is poorly suited to homesite development; 
however, population growth has resulted in increased 
construction of homes on the unit. The main limitations 
are the steepness of slope, very slow permeability, and 
susceptibility to slumping. 
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This map unit is in capability unit IVe-3 (15), irrigated 
and nonirrigated. 


230—Yorkville loam, 30 to 50 percent slopes. This 
very deep, moderately well drained soil is on unstable 
side slopes of hills and mountains. It formed in material 
weathered from graywacke, chloritic schist, or shale. 
The native vegetation is mainly annual grasses and 
forbs. Elevation is 500 to 3,000 feet. The average 
annual precipitation is 35 to 60 inches, the average 
annual air temperature is 54 to 59 degrees F, and the 
average frost-free period is 150 to 250 days. 

Typically, the surface layer is grayish brown loam 
about 15 inches thick. The upper 14 inches of the 
subsoil is light brownish gray clay, and the lower 12 
inches is gray clay loam. The substratum to a depth of 
60 inches or more is gray gravelly clay loam. In some 
areas the subsoil is brown and strong brown. 

Included in this unit are small areas of Bearwallow, 
Hellman, Hopland, Maymen, Maxwell, Montara, 
Shortyork, Squawrock, and Yorktree soils. Also included 
are small areas of Yorkville soils that have slopes of 
less than 30 percent or more than 50 percent. Included 
areas make up about 25 percent of the total acreage. 

Permeability of this Yorkville soil is very slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
erosion is high. This soil is saturated above the clay 
subsoil in winter. The soil is susceptible to slumping, 
and the risk increases if the soil is disturbed. 

This unit is used for livestock grazing and as 
recreation areas, watershed, and wildlife habitat. 

The production of forage is limited by the 
susceptibility of the soil to compaction when moist. The 
Soil in this unit responds well to fertilizer, to rangeland 
seeding, and to proper grazing use. The main limitation 
for seeding is steepness of slope. Slope limits access 
by livestock and results in overgrazing of the less 
sloping areas. Fencing and properly locating salt and 
livestock watering facilities promote a more uniform 
distribution of livestock grazing. Overgrazing results in 
erosion. Loss of the surface layer results in a severe 
decrease in productivity and in the potential of the soil 
to produce forage. Grazing should be deferred when the 
surface layer is saturated. The characteristic plant 
community on this unit is mainly soft chess, wild oat, 
and burclover. 

This map unit is in capability subclass Vle (15), 
nonirrigated. 


231—Yorkville-Hopland loams, 30 to 50 percent 
slopes. This map unit is on spur ridges, ridgetops, and 


unstable side slopes of hills and mountains. The native 
vegetation is mainly grasses and oaks. Elevation is 500 
to 3,000 feet. The average annual precipitation is 35 to 
55 inches, the average annual air temperature is 54 to 

59 degrees F, and the average frost-free period is 150 

to 250 days. 

This unit is 35 percent Yorkville loam and 35 percent 
Hopland loam. The Yorkville soil is under grasses on 
unstable concave slopes, and the Hopland soil is under 
oaks on convex slopes, spur ridges, and ridgetops. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Bearwallow, 
Cummiskey, Hellman, Montara, Squawrock, Witherell, 
and Yorktree soils. Included areas make up about 30 
percent of the total acreage. 

The Yorkville soil is very deep and moderately well 
drained. It formed in material weathered from 
graywacke, chloritic schist, or shale. Typically, the 
surface layer is grayish brown loam about 15 inches 
thick. The upper 14 inches of the subsoil is light 
brownish gray clay, and the lower 12 inches is gray clay 
loam. The substratum to a depth of 60 inches or more 
is gray gravelly clay loam. 

Permeability of the Yorkville soil is very slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
erosion is high. This soil is saturated above the clay 
subsoil in winter. The soil is susceptible to slumping. 

The Hopland soil is moderately deep and well 
drained. It formed in material weathered from sandstone 
and shale. Typically, the surface layer is yellowish red 
loam about 5 inches thick. The upper 7 inches of the 
subsoil is yellowish red loam, and the lower 19 inches is 
yellowish red clay loam over loam. Soft sandstone and 
shale are at a depth of 31 inches. Depth to soft bedrock 
ranges from 20 to 40 inches. 

Permeability of the Hopland soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and 
the hazard of erosion is high. 

Most areas of this unit are used for livestock grazing 
and as recreation areas, watershed, and wildlife habitat. 
A few areas are used for firewood production and 
homesite development. 

Production of forage on the Yorkville soil is limited by 
the susceptibility of the soil to compaction when moist. 
Slope limits access by livestock and results in 
overgrazing of the less sloping areas. Fencing and 
properly locating salt and livestock watering facilities 
promote a more uniform distribution of livestock grazing. 
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Livestock grazing should be managed to protect the unit 
from erosion. Grazing should be deferred when the 
surface layer is saturated. The characteristic plant 
community on the Yorkville soil is mainly wild oat, soft 
chess, and burclover. Woody plants are the most 
extensive species on the Hopland soil. 

California black oak, Oregon white oak, and blue oak 
are the main woodland species an the Hopland soil. 
This scil can produce about 35 cords of wood per acre 
from a stand of trees 50 years old. On the basis of a 
50-year site curve, the mean site index for California 
black oak is 44. Among the trees of limited extent are 
Douglas fir and Pacific madrone. 

The main limitations for the harvesting of firewood 
are the steepness of slope and the inherent instability of 
the Yorkville soil. Unsurfaced roads and skid trails are 
slippery when wet, and they may be impassable during 
rainy periods. Rock for construction of roads is not 
available in areas of this unit. Unless adequate plant 
cover or water bars are provided, steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying. Establishing plant cover on steep cuts and fills 
reduces erosion. Roads may fail and landslides may 
occur on the Yorkville soil following soil disturbance. 

After cutting, hardwoods can regenerate by stump 
sprouting. Regrowth is best if cutting is done between 
December and May. Among the common forest 
understory plants are blue wildrye, melic, iris, and 
brackenfern. 

This unit is poorly suited to homesite development. 
The main limitations are slope, restricted permeability, 
depth to rock in the Hopland soil, shrink-swell potential, 
and susceptibility of the Yorkville soil to slumping. Cuts 
needed to provide essentially level building sites can 
expose bedrock. Preserving the existing plant cover or 
revegetating disturbed areas around construction sites 
helps to control erosion. If the soils in this unit are used 
for septic tank absorption fields, the limitation of 
restricted permeability can be overcome by increasing 
the size of the absorption field. Buildings and roads 
should be designed to offset the high shrink-swell 
potential and the limited ability of the Yorkville soil to 
support a load. 

This map unit is in capability subclass Vle (15), 
nonirrigated. 


232—Yorkville-Squawrock-Witherell complex, 15 to 
30 percent slopes. This map unit is on spur ridges, in 
drainageways, and on side slopes of hills and 
mountains. The native vegetation is mainly annual 
grasses and forbs. Elevation is 500 to 3,000 feet. The 
average annual precipitation is 35 to 55 inches, the 


Soil Survey 


average annual air temperature is 54 to 59 degrees F, 
and the average frost-free period is 150 to 250 days. 

This unit is 45 percent Yorkville loam, 20 percent 
Squawrock cobbly loam, and 15 percent Witherell sandy 
loam. The Yorkville soil is on unstable concave slopes; 
the Squawrock soil is on convex spur ridges, in areas 
surrounding rock outcroppings, and in drainageways; 
and the Witherell soi! is on convex slopes and spur 
ridges. The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Bearwallow, 
Cummiskey, Hellman, Hopland, Montara, and Yorktree 
soils. Also included are small areas of Yorkville, 
Squawrock, and Witherell soils that have slopes of less 
than 15 percent or more than 30 percent. Included 
areas make up about 20 percent of the total acreage. 

The Yorkville soil is very deep and moderately well 
drained. It formed in material weathered from 
graywacke, chloritic schist, or shale. Typically, the 
surface layer is grayish brown loam about 15 inches 
thick. The upper 14 inches of the subsoil is light 
brownish gray clay, and the lower 12 inches is gray clay 
loam. The substratum to a depth of 60 inches or more 
is gray gravelly clay loam. In some areas the surface 
layer is gravelly loam or clay loam. 

Permeability of the Yorkville soil is very slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
erosion is moderate. This soil is saturated above the 
clay subsoil in winter. The soil is susceptible to 
slumping, and the risk increases if the soil is disturbed. 

The Squawrock soil is moderately deep and well 
drained. It formed in material weathered from 
sandstone. Typically, the surface layer is yellowish 
brown cobbly loam about 7 inches thick. The upper 9 
inches of the subsoil is yellowish brown extremely 
cobbly loam, and the lower 5 inches is very pale brown 
very gravelly loam. Hard, fractured sandstone is ata 
depth of 21 inches. Depth to bedrock ranges from 20 to 
40 inches. In some areas the surface layer is gravelly 
loam. 

Permeability of the Squawrock soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 20 to 40 inches. Runoff is rapid, and the hazard of 
erosion is moderate. 

The Witherell soil is shallow and somewhat 
excessively drained. It formed in material weathered 
from sandstone. Typically, the surface layer is brown 
sandy loam about 2 inches thick over yellowish brown 
sandy loam 5 inches thick. The subsoil is reddish yellow 
sandy loam 5 inches thick. Fractured sandstone is at a 
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depth of 12 inches. Depth to bedrock ranges from 10 to 
20 inches. In some areas the surface layer is loam. 

Permeability of the Witherell soil is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is moderate. 

Most areas of this unit are used for livestock grazing 
and as recreation areas and wildlife habitat. A few 
areas are used for homesite development. 

Production of forage is limited by the susceptibility of 
the soils to compaction when moist, the restricted 
available water capacity of the Squawrock and Witherell 
Soils, and the shallow rooting depth of the Witherell soil. 
The Yorkville and Squawrock soils respond well to 
fertilization, to rangeland seeding, and to proper grazing 
use. The Witherell soil not suited to these practices 
because of the restricted available water capacity and 
shallow rooting depth. Livestock grazing should be 
managed to protect the unit from erosion. Loss of the 
surface layer results in a severe decrease in 
productivity and in the potential of the unit to produce 
forage. Grazing should be deferred when the surface 
layer is saturated. The characteristic plant community 
on this unit is mainly wild oat, soft chess, burclover, and 
filaree. 

This unit is poorly suited to homesite development; 
however, population growth has resulted in increased 
construction of homes on the unit. The main limitations 
are slope; the very slow permeability, high shrink-swell 
potential, and low soil strength of the Yorkville soil; and 
the depth to bedrock in the Squawrock and Witherell 
soils. Buildings and roads should be designed to offset 
the high shrink-swell potential and limited ability of the 
Yorkville soil to support a load. Revegetating disturbed 
areas around construction sites helps to control erosion. 
The main limitations for septic tank absorption fields are 
the depth to the clay layer in the Yorkville soil and 
depth to bedrock in the Squawrock and Witherell soils. 
These restrictive layers limit the movement and filtration 
of effluent. Untreated effluent can move along the 
surface of these restrictive layers and seep in 
downslope areas, creating a hazard to health. If density 
of housing is moderate to high, community sewage 
systems may be needed. 

This map unit is in capability unit IVe-3 (15), 
nonirrigated. 


233—Yorkville-Squawrock-Witherell complex, 30 to 
50 percent slopes. This map unit is on spur ridges, in 
drainageways, and on side slopes of hills and 
mountains. The native vegetation is mainly annual 
grasses and forbs. Elevation is 500 to 3,000 feet, The 


average annual precipitation is 35 to 55 inches, the 
average annual air temperature is 54 to 59 degrees F, 
and the average frost-free period is 150 to 250 days. 

This unit is 40 percent Yorkville loam, 25 percent 
Squawrock cobbly loam, and 15 percent Witherell sandy 
loam. The Yorkville soil is on unstable concave slopes; 
the Squawrock soil is on convex slopes, on spur ridges, 
in areas surrounding rock outcroppings, and in 
drainageways; and the Witherell soil is on convex 
slopes and spur ridges. The components of this unit are 
so intricately intermingled that it was not practica! to 
map them separately at the scale used. 

Included in this unit are small areas of Rock outcrop 
and Bearwallow, Cummiskey, Heliman, Hopland, 
Montara, and Yorktree soils. Also included are small 
areas of Yorkville, Squawrock, and Witherell soils that 
have slopes of less than 30 percent or more than 50 
percent. Included areas make up about 20 percent of 
the total acreage. 

The Yorkville soil is very deep and moderately well 
drained. It formed in material weathered from 
graywacke, chloritic schist, or shale. Typically, the 
surface layer is grayish brown loam about 15 inches 
thick. The upper 14 inches of the subsoil is light 
brownish gray clay, and the lower 12 inches is gray clay 
loam. The underlying material to a depth of 60 inches or 
more is gray gravelly clay loam. In some areas the 
surface layer is gravelly loam or clay loam or the soil is 
gravelly throughout the profile. 

Permeability of the Yorkville soil is very slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
erosion is high. This soil is saturated above the clay 
subsoil in winter. The soil is susceptible to slumping, 
and the risk increases if the soil is disturbed. 

The Squawrock soil is moderately deep and well 
drained. It formed in material weathered from 
sandstone. Typically, the surface layer is yellowish 
brown cobbly loam about 7 inches thick. The upper 9 
inches of the subsoil is yellowish brown extremely 
cobbly loam, and the lower 5 inches is very pale brown 
very gravelly loam. Hard, fractured sandstone is at a 
depth of 21 inches. Depth to bedrock ranges from 20 to 
40 inches. In some areas the surface layer is gravelly 
loam. 

Permeability of the Squawrock soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 20 to 40 inches. Runoff is rapid, and the hazard of 
water erosion is high. 

The Witherell soil is shallow and somewhat 
excessively drained. It formed in material weathered 
from sandstone. Typically, the surface layer is brown 
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sandy loam about 2 inches thick over yellowish brown 
sandy loam 5 inches thick. The subsoil is reddish yellow 
sandy loam 5 inches thick. Fractured sandstone is at a 
depth of 12 inches. Depth to bedrock ranges from 10 to 
20 inches. 

Permeability of the Witherell soi! is moderate. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is high. 

Most areas of this unit are used for livestock grazing 
and as recreation areas, watershed, and wildlife habitat. 
A few areas are used for homesite development. 

The production of forage is limited by the 
susceptibility of the soils in this unit to compaction when 
moist, restricted available water capacity of the 
Squawrock and Witherell soils, and the shallow rooting 
depth of the Witherell soil. The Yorkville and Squawrock 
soils respond well to fertilization, rangeland seeding, 
and proper grazing use. The Witherell soil is not suited 
to these practices because of the restricted available 
water capacity and shallow rooting depth. The main 
limitation for seeding is steepness of slope. Aerial 
application of seeds should be used. Slope limits 
access by livestock and results in overgrazing of the 
less sloping areas. Fencing and properly locating salt 
and livestock watering facilities promote a more uniform 
distribution of livestock grazing. Livestock grazing 
should be managed to protect the soil from erosion. 
Grazing should be deferred when the surface layer is 
saturated. The characteristic plant community on this 
unit is mainly wild oat, soft chess, burclover, and filaree. 

This unit is poorly suited to homesite development; 
however, population growth has resulted in increased 
construction of homes on the unit. The main limitations 
are slope; the very slow permeability, high shrink-swell 
potential, and low soil strength of the Yorkville soil; and 
the depth to bedrock in the Squawrock and Witherell 
soils. Buildings and roads should be designed to offset 
the high shrink-swell potential and limited ability of the 
Yorkville soil to support a load. Revegetating disturbed 
areas around construction sites helps to control erosion 
but does not reduce the risk of slumping near cuts and 
fills. The main limitations for septic tank absorption 
fields are the very slow permeability of the Yorkville soil 
and depth to bedrock in the Squawrock and Witherell 
soils. These limitations restrict the movement and 
filtration of the effluent. Untreated effluent can move 
along the surface of the restrictive layers and seep in 
downslope areas, creating a hazard of health. If density 
of housing is moderate to high, community sewage 
systems may be needed. 


Soil Survey 


This map unit is in capability subclass Vle (15), 
nonirrigated. 


234—Yorkville-Yorktree-Squawrock complex, 15 to 
30 percent slopes. This map unit is on spur ridges, in 
drainageways, and on unstable side slopes of hills and 
mountains. The native vegetation is mainly annual 
grasses and oaks. Elevation is 500 to 3,000 feet. The 
average annual precipitation is 35 to 60 inches, the 
average annual air temperature is 54 to 59 degrees F, 
and the average frost-free period is 150 to 250 days. 

This unit is 45 percent Yorkville loam, 20 percent 
Yorktree loam, and 15 percent Squawrock cobbly loam. 
The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Rock outcrop, 
Casabonne and Sanhedrin soils under conifers on 
north-facing slopes, Bearwallow and Hellman soils 
under grasses, Hopland soils under oaks on spur ridges 
and ridgetops, Montara soils under chaparral, and 
Witherell soils under grasses on ridgetops. Also 
included are small areas of Yorkville, Yorktree, and 
Squawrock soils that have slopes of less than 15 
percent or more than 30 percent and Updegraff soils 
north of Willits. Included areas make up about 20 
percent of the total acreage. 

The Yorkville soil is very deep and moderately well 
drained. It formed in material weathered from 
graywacke, chloritic schist, or shale. Typically, the 
surface layer is grayish brown loam about 15 inches 
thick. The upper 14 inches of the subsoil is light 
brownish gray clay, and the lower 12 inches is gray clay - 
loam. The substratum to a depth of 60 inches or more 
is gray gravelly clay loam. 

Permeability of the Yorkville soil is very slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
erosion is moderate. This soil is saturated above the 
clay subsoil in winter. The soil is susceptible to 
slumping, and the risk increases if the soil is disturbed. 

The Yorktree soil is deep and well drained. It formed 
in material weathered from graywacke, shale, siltstone, 
or sandstone. Typically, the surface layer is brown loam 
over yellowish brown gravelly loam about 18 inches 
thick. The upper 8 inches of the subsoil is brown 
gravelly clay loam, and the lower 27 inches is brown 
clay over brown gravelly clay loam. Fractured 
graywacke is at a depth of 51 inches. Depth to bedrock 
ranges from 40 to 60 inches. In some areas the surface 
layér is gravelly loam. 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 125 


Permeability of the Yorktree soil is slow. Available 
water capacity is moderate to high. Effective rooting 
depth is 40 to 60 inches. Runoff is rapid, and the 
hazard of erosion is moderate. 

The Squawrock soil is moderately deep and well 
drained. It formed in material weathered from 
sandstone. Typically, the surface layer is yellowish 
brown cobbly loam about 7 inches thick. The upper 9 
inches of the subsoil is yellowish brown extremely 
cobbly loam, and the lower 5 inches is very pale brown 
very gravelly loam. Fractured sandstone is at a depth of 
21 inches. Depth to bedrock ranges from 20 to 40 
inches. In some areas the surface layer is gravelly 
loam. 

Permeability of the Squawrock soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 20 to 40 inches. Runoff is rapid, and the hazard of 
erosion is moderate. 

Most areas of this unit are used for livestock grazing 
and as recreation areas, watershed, and wildlife habitat. 
A few areas are used for firewood production. 

The production of forage is limited by the 
susceptibility of the soil in this unit to compaction when 
moist and the restricted available water capacity of the 
Squawrock soil. The Yorkville and Squawrock soils 
respond well to fertilizer, to rangeland seeding, and to 
proper grazing use. Livestock grazing should be 
managed to protect the unit from erosion. Loss of the 
surface layer results in a severe decrease in 
productivity and in the potential of the unit to produce 
plants. Grazing should be deferred when the surface 
layer is saturated. The characteristic plant community 
on the Yorkville and Squawrock soils is mainly wild oat, 
soft chess, filaree, and burclover. Woody plants are the 
most extensive species on the Yorktree soil. Among the 
common understory plants are melic, blue wildrye, and 
vetch. 

Blue oak, Oregon white oak, and interior live oak are 
the main species on the Yorktree soil. Among the trees 
of limited extent are California laure! and Pacific 
madrone. The Yorktree soil can produce about 17 cords 
of wood per acre from a stand of trees 50 years old. 

The main limitation for the harvesting of firewood are 
the inherent instability of the Yorkville soil and seasonal 
wetness. Use of wheeled and tracked equipment when 
the soil is moist produces ruts, compacts the soil, and 
can damage the roots of trees. Unsurfaced roads and 
skid trails are slippery when wet, and they may be 
impassable during rainy periods. Rock for construction 
of roads is not readily available in areas of this unit. 
Roads may fail and landslides may occur following soil 
disturbance. Establishing plant cover on steep cuts and 


fills reduces erosion. Planting on the Squawrock soil is 
not practical because of the restricted available water 
capacity. 

After cutting, hardwoods can regenerate by stump 
sprouting. Regrowth is best if cutting is done between 
December and May. 

This map unit is in capability unit IVe-3 (15), 
nonirrigated. 


235—Yorkville-Yorktree-Squawrock complex, 30 to 
50 percent slopes. This map unit is on spur ridges, in 
drainageways, and on unstable side slopes of hills and 
mountains. The native vegetation is mainly annual 
grasses and oaks. Elevation is 500 to 3,000 feet. The 
average annual precipitation is 35 to 60 inches, the 
average annual air temperature is 54 to 59 degrees F, 
and the average frost-free period is 150 to 250 days. 

This unit is 45 percent Yorkville loam, 20 percent 
Yorktree loam, and 15 percent Squawrock cobbly loam. 
The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Rock outcrop, 
Casabonne and Sanhedrin soils under conifers on 
north-facing slopes, Bearwallow and Hellman soils 
under grasses, Hopland and Tyson soils under oaks on 
spur ridges and ridgetops, Montara soils that are under 
chaparral and are derived from serpentinite, and 
Witherell soils under grasses on ridgetops. Also 
included are small areas of Yorkville, Yorktree, and 
Squawrock soils that have slopes of less than 30 
percent or more than 50 percent, Updegraff soils in 
areas north of Willits, and an area along Highway 101, 
near Cloverdale, that is mapped at an elevation of 390 
feet. Included areas make up about 20 percent of the 
total acreage. 

The Yorkville soil is very deep and moderately well 
drained. It formed in material weathered from 
graywacke, chloritic schist, or shale. Typically, the 
surface layer is grayish brown loam about 15 inches 
thick. The upper 14 inches of the subsoil is light 
brownish gray clay, and the lower 12 inches is gray clay 
loam. The substratum to a depth of 60 inches or more 
is gray gravelly clay loam. 

Permeability of the Yorkville soil is very slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
erosion is high. This soil is saturated above the clay 
subsoil in winter. The soil is susceptible to slumping, 
and the risk increases if the soil is disturbed. 

The Yorktree soil is deep and well drained. It formed 
in material weathered from graywacke, shale, siltstone, 
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or sandstone. Typically, the surface layer is brown loam 
over yellowish brown gravelly loam about 18 inches 
thick. The upper 6 inches of the subsoil is brown 
gravelly clay loam, and the lower 27 inches is brown 
clay over brown gravelly clay loam. Fractured 
graywacke is at a depth of 51 inches. Depth to bedrock 
ranges from 40 to 60 inches. In some areas the surface 
layer is gravelly loam. 

Permeability of the Yorktree soil is slow. Available 
water capacity is moderate to high. Effective rooting 
depth is 40 to 60 inches. Runoff is rapid, and the 
hazard of erosion is high. 

The Squawrock soil is moderately deep and well 
drained. It formed in material weathered from 
sandstone. Typically, the surface layer is yellowish 
brown cobbly loam about 7 inches thick. The upper 9 
inches of the subsoil is yellowish brown extremely 
cobbly loam, and the lower 5 inches is very pale brown 
very gravelly loam. Fractured sandstone is at a depth of 
21 inches. Depth to bedrock ranges from 20 to 40 
inches. 

Permeability of the Squawrock soil is moderate. 
Available water capacity is low. Effective rooting depth 
is 20 to 40 inches. Runoff is rapid, and the hazard of 
erosion is high. 

Most areas of this unit are used for livestock grazing 
and as recreation areas, watershed, and wildlife habitat. 
A few areas are used for firewood production. 

The production of forage is limited by the 
susceptibility of the soil in this unit to compaction when 
moist, steepness of slope, and the restricted available 


water capacity of the Squawrock soil. Because of the 
instability of the Yorkville soil, trees and brush should 
be retained. The Yorkville and Squawrock soils respond 
well to fertilizer, to rangeland seeding, and to proper 
grazing use. The main limitation for seeding is 
steepness of slope. Aerial application of seed should be 
used. Livestock grazing should be managed to protect 
the unit from erosion. Grazing should be deferred when 
the surface layer is saturated. The characteristic plant 
community on the Yorkville and Squawrock soils is 
mainly wild oat, soft chess, filaree, and burclover. 
Woody plants are the most extensive species on the 
Yorktree soil. Among the common understory plants are 
melic, blue wildrye, and vetch. 

Blue oak, Oregon white oak, and interior live oak are 
the main tree species on the Yorktree soil. Among the 
trees of limited extent are California laurel and Pacific 
madrone. The Yorktree soil can produce about 17 cords 
of wood per acre from a stand of trees 50 years old. 

Harvesting of firewood generally is not feasible on 
this unit because of the inherent instability of the 
Yorkville soil and seasonal wetness. Unsurfaced roads 
and skid trails are slippery when wet, and they may be 
impassable during rainy periods. Rock for construction 
of roads is not readily available in areas of this unit. 
Establishing plant cover on steep cuts and fills reduces 
erosion. Roads may fail and landslides may occur 
following soil disturbance. 

This map unit is in capability subclass Vle (15), 
nonirrigated. 


Prime Farmland 
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In this section, prime farmland is defined and 
discussed and the prime farmland soils in this survey 
area are listed. 

Prime farmland is of major importance in providing 
the nation's short- and long-range needs for food and 
fiber. The acreage of high-quality farmland is limited, 
and the U.S. Department of Agriculture recognizes that 
government at local, state, and federal levels, as well 
as individuals, must encourage and facilitate the wise 
use of our nation's prime farmland. 

Prime farmland soils, as defined by the U.S. 
Department of Agriculture, are soils that are best suited 
to producing food, seed, forage, fiber, and oilseed 
crops. Such soils have properties that are favorable for 
the economic production of sustained high yields of 
crops. The soils need only to be treated and managed 
using acceptable farming methods. Adequate moisture 
and a sufficiently long growing season are required. 
Prime farmland soils produce the highest yields with 
minimal inputs of energy and economic resources, and 
farming these soils results in the least damage to the 
environment. 

Prime farmland soils may presently be in use as 
cropland, pastureland, or woodland, or they may be in 
other uses. They either are used for producing food and 
fiber or are available for these uses. Urban or built-up 
land, public land, and water areas cannot be considered 
prime farmland. Urban or built-up land is any 
contiguous unit of land 10 acres or more in size that is 
used for such purposes as housing, industrial, and 
commercial sites, sites for institutions or public 
buildings, small parks, golf courses, cemeteries, railroad 
yards, airports, sanitary landfills, sewage treatment 
plants, and water control structures. Public land is land 
not available for farming in national forests, national 
parks, military reservations, and state parks. 

Prime farmland soils commonly get an adequate and 
dependable supply of moisture from precipitation or 
irrigation. Temperature and length of growing season 
are favorable, and level of acidity or alkalinity is 
acceptable. The soils have few, if any, rocks and are 


permeable to water and air. They are not excessively 
erodible or saturated with water for long periods and 
are not flooded during the growing season. The slope 
ranges mainly from O to 9 percent. 

Soils that have a high water table, are subject to 
flooding, or are droughty may qualify as prime farmland 
soils if the limitations are overcome by drainage, flood 
control, or irrigation. Onsite evaluation is necessary to 
determine the effectiveness of corrective measures. 
More information on the criteria for prime farmland soils 
can be obtained at the local office of the Soil 
Conservation Service. 

A recent trend in land use has been the conversion 
of prime farmland to urban and industrial uses. The loss 
of prime farmland to other uses puts pressure on lands 
that are less productive than prime farmland. 

About 55,000 acres, or nearly 5 percent, of the 
survey area would meet the requirements for prime 
farmland if an adequate and dependable supply of 
irrigation water were available. These soils are in the 
major valleys in the eastern part of Mendocino County. 

The following map units meet the soil requirements 
for prime farmland. On all soils included in the list, 
measures should be used to overcome a hazard or 
limitation, such as flooding, wetness, or droughtiness. 
The location of each map unit is shown on the detailed 
soil maps at the back of this publication. Soil qualities 
that affect use and management are described in the 
section "Detailed Soil Map Units." This list does not 
constitute a recommendation for a particular land use. 
See appendix A for the specific criteria used to 
determine prime farmland. 


112 Clear Lake clay, 0 to 2 percent slopes (where 
irrigated and drained) 

113 Cole loam, drained, 0 to 2 percent slopes 
(where irrigated) 

114 Cole loam, drained, 2 to 5 percent slopes 
(where irrigated) 

115 Cole clay loam, 0 to 2 percent slopes (where 
irrigated and drained) 

123 Feliz loam, 0 to 2 percent slopes (where 


irrigated) 
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124 


125 


128 


175 


177 


178 


Feliz loam, 2 to 5 percent slopes (where 
irrigated) 

Feliz clay loam, gravelly substratum, 0 to 2 
percent slopes (where irrigated) 

Gielow sandy loam, 0 to 5 percent slopes 
(where irrigated and drained) 

Pinnobie loam, 0 to 2 percent slopes (where 
irrigated) 

Pinole gravelly loam, 0 to 2 percent slopes 
(where irrigated) 

Pinole gravelly loam, 2 to 8 percent slopes 
(where irrigated) 


181 


184 


188 


189 


190 


Pinole very gravelly loam, 0 to 2 percent 
slopes (where irrigated) 

Redvine sandy clay loam, 2 to 8 percent 
slopes (where irrigated) 

Russian loam, 0 to 2 percent slopes (where 
irrigated) 

Russian loam, flooded, 0 to 2 percent slopes 
(where irrigated and protected from flooding) 
Russian loam, gravelly substratum, 0 to 2 
percent slopes (where irrigated) 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
Soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect 
extensive field data about the nature and behavioral 
characteristics of the soils. They collect data on erosion, 
droughtiness, flooding, and other factors that affect 
various soil uses and management. Field experience 
and collected data on soil properties and performance 
are used as a basis in predicting soil behavior. 

Information in this section can be used to plan the 
use and management of soils for crops and pasture; as 
rangeland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, 
and parks and other recreation facilities; and for wildlife 
habitat. It can be used to identify the limitations of each 
soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information 
can evaluate the effect of specific land uses on 
productivity and on the environment in the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock or wetness can cause 
difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


By Bryan D. Furman, soil conservationist; Dennis Moore, 
agronomist; and Roy Bowman, soil scientist; Soil Conservation 
Service. 


General management needed for crops and for hay 


and pasture is suggested in this section. The system of 
land capability classification and the land resource area 
designations used by the Soil Conservation Service are 
explained; the estimated yields of the main crops and 
hay and pasture plants commonly grown are listed for 
each soil; and the Storie index rating used by the 
Agricultural Experiment Station is described. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed Soil Map 
Units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

About 90,000 acres, or 8 percent, of the survey area 
consists of soils on bottom land and terraces. Of this; 
45 percent, or about 40,000 acres, is used mainly for 
crops such as varietal wine grapes, pears, alfalfa, hay, 
and pasture (fig. 3). Apples, walnuts, peaches, cherries, 
plums, berries, and wild rice and other field crops are 
also grown (12). 

The cropland is mainly in river valleys and along 
tributaries of the Russian and Eel Rivers, although 
varietal grapes are grown on about 500 acres on: 
hillsides that have slopes of 15 to 60 percent. Some 
hay and pasture are grown in small valleys in Trinity 
County. 

The climate in the survey area has a strong influence 
on the crops that can be grown. The frosts late in spring 
in the northern part of the survey area make it difficult 
to produce grapes and pears. The main crops grown in 
Little Lake Valley, Round Valley, and the Laytonville 
area of the Eel River system, in the northern half of the 
Survey area, are hay and pasture, but some pears and 
walnuts are also grown. All crops are suited to the 
major producing valleys along the Russian River 
drainageways, in the southern part of the survey area; 
these valleys extend from Redwood Valley and Potter 
Valley south to Hopland, where the growing season is 
longer. 

Irrigation is required in summer to achieve maximum 
production of most crops. Redwood Valley and Potter 
Valley have community water systems. Other areas 
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Figure 3.—Vineyards and pastures on Pinole, Redvine, and Yokayo soils in Redwood Valley. 


Obtain water from wells or streams. Irrigation methods 
used in the eastern part of Mendocino County are 
sprinkler and trickle systems for fruit and nuts, sprinkler 
Systems for pastures, and border systems for field 
crops and some pastures in Potter Valley. 

Protection from frost is needed for most vineyards 
and pear orchards in spring. Although several methods 
are used to achieve this, the overhead sprinkler method 
is the main one used. The sprayed water encases 
young buds in ice and prevents fruit from freezing. Such 
a frost protection system requires the entire acreage to 
be sprayed at one time, and it requires use of 50 
gallons of water per acre per minute. This large volume 
of water usually is stored in local reservoirs that are 
filled by runoff water. Winter runoff to most farms stops 


in spring or early in summer, after which growers rely 
on wells and streams for irrígation; they use the same 
sprinkler system for irrigation or, alternately, a trickle 
system. 

The soils in the survey area have many 
characteristics that affect their behavior and the type of 
management practices needed for various uses. 
Awareness of these characteristics and application of 
the best management practices for each soil will 
improve or help to sustain productivity. 

The hazard of erosion is a matter of great concern on 
the more steeply sloping soils in the area. Among the 
practices that are used to control erosion are 
conservation tillage; growing cover crops; management 
and treatment of critical areas such as road cuts and 
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fills, pond embankments, and stream corridors; irrigation 
water management; and storm runoff management. 

Mendocino County produces grapes that are 
considered to be premium wine grapes, and they 
command some of the best prices in the industry. The 
acreage planted to wine grapes in the survey area is 
about 11,000 acres and has been steadily increasing. 
Most of the soils on the terraces and alluvial bottom 
land are suited to grapes. These are the Cole, Feliz, 
Gielow, Pinnobie, Pinole, Redvine, and Russian soils. 

Cover crops, irrigation water management, protection 
from frost, and surface runoff management systems 
commonly are necessary where vineyards are in level 
to gently sloping areas. Subsurface drains are 
necessary in some areas of the Cole, Feliz, Gielow, 
Redvine, and Russian soils. These soils are also 
susceptible to compaction if equipment is used or 
livestock is grazed on the soils when they are moist. 

Cover crops and surface runoff control systems such 
as terraces, underground outlets, and grassed 
waterways commonly are needed on vineyards in gently 
sloping areas on bottom land and steeper hillsides to 
prevent rill, Sheet, and gully erosion and landslides. 
Trickle irrigation systems commonly are used to start 
the vines, and they may or may not be continued 
depending on grape variety, soil, and aspect. Frost 
protection systems generally are not necessary in 
vineyards on hillsides. 

Annual and perennial cover crops can be grown in 
irrigated vineyards. Annual winter cover crops are 
seeded before October 15. Growth occurs in fall and 
winter, which protects vineyards from sheet and rill 
erosion. In spring, prior to April 1, the cover crop can be 
mowed only to a height of 3 inches or more to reduce 
possible frost damage to the crop. After the seed has 
matured, mowing can be performed to any height. The 
seed from the cuttings will then be available the 
following fall to start the annual growth cycle again. If 
properly managed, annual cover crops will reseed each 
year. 

Perennial cover crops grown in irrigated vineyards 
provide erosion control the same as do annual crops, 
but they differ in other characteristics important to the 
manager. Perennial crops are mowed in spring to 
reduce the risk of frost damage and are mowed in 
summer and throughout the growing season as 
necessary. Perennial cover crops can compete for 
available moisture; however, they may help to dry out 
wet soils, although they are not a substitute for 
drainage systems. 

With about 3,300 acres in pears, Mendocino County 
is the third largest producer in California, following Lake 


and Sacramento Counties. Pear scabbing is a problem 
that sometimes has resulted in an increased tonnage of 
pears going from the fresh market to the lower priced 
canning market. 

The deep soils of the terraces and alluvial bottoms 
are well suited to pears. These soils are those of the 
Cole, Feliz, Gielow, Pinnobie, Pinole, Redvine, and 
Russian series. The Clear Lake and Maxwell soils in 
these areas are too high in content of clay. The 
Talmage soils and Xerofluvents have restricted 
available water capacity, and the Yokayo soils have an 
abrupt textural change to clay. These limitations result 
in lower yields. 

Cover crops, irrigation, frost protection, and surface 
runoff control systems generally are used in level to 
gently sloping areas used for orchards. The Cole, Feliz, 
Gielow, Redvine, and Russian soils are susceptible to 
compaction if equipment is used when the soils are wet. 
Because many of the spray operations require early 
access, and thus compact the soil, subsoiling may be 
needed every 4 to 6 years to improve the infiltration 
rate. 

Proper management is needed on irrigated pastures 
to prevent soil compaction, provide maximum 
production, maintain a desirable plant community, and 
extend the life of the pasture. Practices necessary in a 
pasture management program include irrigation water 
management, rotation grazing, fertilization, harrowing or 
dragging to scatter droppings, and clipping as 
necessary to maintain uniform growth. Grazing should 
begin when plants are 8 to 10 inches high and 
terminate when 3 to 4 inches of stubble remain. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 4. In any given year, yields may be 
higher or lower than those indicated in the table 
because of variations in rainfall and other climatic 
factors and in management. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. If little or no information was available for a 
particular soil, or if the specified crop was not grown on 
the soil, yield estimates were made by comparison with 
similar soils. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, 
erosion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate and timely tillage; control of 
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weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each 
crop; effective use of crop residue; and harvesting that 
ensures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a 
minimum. 

The estimated yields reflect the productive capacity 
of each soil for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to change. 

In table 4, yields given for wine grapes are an 
average of those for high- and moderate-producing red 
and white varietal grapes. High-producing white grapes 
yield about 0.6 ton more than average; moderate- 
producing white grapes yield about 0.2 ton less. High- 
producing red grapes yield about 0.2 ton more than 
average; moderate-producing red grapes produce about 
0.6 ton less. 

Crops other than those shown in table 4 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The focal 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general 
way, the suitability of soils for most kinds of field crops 
(55). Crops that require special management are 
excluded. The soils are grouped according to their 
limitations for field crops, the risk of damage if they are 
used for crops, and the way they respond to 
management. The grouping does not take into account 
major landforming that would change slope, depth, or 
other characteristics of the soils, nor does it consider 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for 
woodland, and for engineering purposes. 

In the capability system, soils are generally grouped 
at three levels: capability class, subclass, and unit. 
These levels are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
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numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one 
class. They are designated by adding a small letter, e, 
W, s, Or c, to the class numeral, for example, lle. The 
letter e shows that the main limitation is risk of erosion 
unless close-growing plant cover is maintained; w 
shows that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage); s shows that the 
soil is limited mainly because it is shallow, droughty, or 
stony; and c shows that the chief limitation is climate 
that is very dry. 

In class ! there are no subclasses because the soils 
of this class have few limitations. Class V contains only 
the subclasses indicated by w, s, or c because the soils 
in class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

Capability units are soil groups within a subclass. 
The soils in a capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity. 
Capability units are generally designated by adding an 
Arabic numeral to the subclass symbol, for example, 
lle-4 or llle-6. The numbers used to designate units 
within the subclasses are as follows: 

0. Indicates limitations caused by stony, cobbly, or 
gravelly material in the substratum. 

1. Indicates limitations caused by slope or by an 
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actual or potential erosion hazard. 

2. Indicates a limitation of wetness caused by poor 
drainage or flooding. 

3. Indicates a limitation of slow or very slow 
permeability of the subsoil or substratum is caused by a 
clayey subsoil or by a substratum that is 
semiconsolidated. 

4. Indicates a low available water capacity in sandy 
or gravelly soils. 

5. indicates limitations caused by a fine-textured or 
very fine-textured surface layer. 

6. Indicates limitations caused by salts or sodium. 

7. Indicates limitations caused by rocks, stones, or 
cobblestones. 

B. Indicates that the soi! has a very low or low 
available water capacity because the root zone 
generally is less than 40 inches deep over massive 
bedrock. 

9. Indicates that a problem or limitation is caused 
by low or very low fertility, acidity, or toxicity that cannot 
be corrected by adding normal amounts of fertilizer, 
lime, or other amendments. 

The capability classification of each map unit is given 
in the section "Detailed Soil Map Units." 


Land Resource Areas 


Capability classification is further refined by 
designating the land resource area in which the soils in 
a unit occur. A land resource area is a broad 
geographic area that has a distinct combination of 
climate, topography, vegetation, land use, and general 
type of farming (58). Parts of four of these nationally 
designated areas are in the survey area. These areas 
and their numbers are: California Coastal Redwood belt 
(4); Siskiyou-Trinity Area (5); Central California Coastal 
Valleys (14); and Central California Coast Range (15). 
The number of the resource area is given in parenthesis 
after the capability classification in the detailed soil map 
unit descriptions. 

A soil in one resource area may have characteristics 
similar to those of a soil in another resource area and 
have the same capability symbol, but the climate, 
vegetation, crops that are suited, and management 
practices needed may differ. For example, both 
capability subclasses Vle (4) and Vle (5) include deep, 
well drained soils. The soils in capability subclass Vle 
(4) are suited to growing redwood trees, but those in 
capability subclass Vle (5) are not. 

Land resource area 4.—This resource area includes 
areas that drain westward directly toward the Pacific 
Ocean and areas where fog comes in through low gaps 
in the mountains. Natural vegetation is mainly redwood, 
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Douglas fir, and tanoak. Elevation ranges from 400 to 
2,500 feet. The average annual precipitation ranges 
from 50 to 70 inches. The average annual air 
temperature is about 53 degrees F, and the average 
frost-free season is 220 to 270 days. 

Most of the soils in this resource area are used for 
timber production. Small open areas are used as 
rangeland and as sites for a few homes. Abundant 
rainfall in winter, many perennial streams, and 
condensation from coastal fog in summer provide 
enough water for most year-round uses. 

Land resource area 5.—This resource area is in the 
northern part of the survey area and along the western 
edge. It is farther inland than land resource area 4 and 
thus is not influenced by fog. It is mainly in rolling to 
very steep areas on mountains. The natural vegetation 
is Douglas fir, ponderosa pine, tanoak, madrone, and 
California black oak. Elevation ranges from 500 to 
5,922 feet. The average annual precipitation ranges 
from 35 to 65 inches. The average annual air 
temperature is about 54 degrees F, and the average 
frost-free season ranges from 125 to 250 days. 

Most of this resource area is used for timber 
production. Open areas are used as rangeland. Most of 
the rainfall occurs in winter. Summers are hot and dry. 
There are few perennial streams. 

Land resource area 14.—This resource area includes 
the valleys of the survey area. It comprises Sanel, 
Ukiah, Redwood, Potter, Little Lake, Round, and 
Laytonville Valleys. It is dominantly in nearly level to 
gently rolling areas on bottom land and river terraces. 
Most of this area is cultivated or has been developed 
for urban uses. Elevation ranges from about 350 to 
1,800 feet. The average annual precipitation ranges 
from 32 to 55 inches. The average annual air 
temperature is about 57 degrees F, and the average 
frost-free season ranges from 150 to 250 days. 

This resource area is used for vineyards, orchards, 
pasture, and hay. Little Lake, Round, and Laytonville 
Valleys are used mainly for pasture and hay. Most of 
the rainfall in this resource area falls in winter. 
Summers are hot and dry, and irrigation is needed for 
most crops. Redwood and Potter Valleys have 
community irrigation systems. Other areas obtain water 
tor irrigation from wells or streams. 

Land resource area 15.—This resource area includes 
the hills and mountains of the eastern and southern 
parts of the survey area. The soils in this area are 
dominantly rolling to steep. The natural vegetation is 
annual grasses, live oak, blue oak, Oregon white oak, 
and madrone. Elevation ranges from 500 to 4,000 feet. 
The average annual precipitation ranges from 35 to 60 
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inches, the average annual air temperature is about 56 
degrees F, and the average frost-free season ranges 
from 125 to 250 days. 

Most of this resource area is used as rangeland. 
Wooded areas are used for firewood production. Most 
of the rainfall occurs in winter. Summers are hot and 
dry. There are few perennial streams. 


Storie Index Rating 


By Gordon L. Huntington, lecturer and soil specialist, Department 
of Land, Air, and Water Resources, University of California, Davis. 

The soils in the survey area are rated in table 5 
according to the Storie index (50). This index expresses 
numerically the relative degree of suitability of a soil for 
general intensive agricultural use as it exísts at the time 
of evaluation. The rating is based on soil characteristics 
only and is obtained by evaluating factors such as soil 
depth, surface soil texture, subsoil characteristics, and 
surface relief. Other factors, such as availability of water 
for irrigation, local climate, size and accessibility of 
mapped areas, and distance to markets, that might 
determine the desirability of growing certain plants in a 
given locality are not considered. Therefore, in itself, the 
index should not be used as a direct indicator of land 
value. However, where the local economic and 
geographic factors are known to the user, the Storie 
index provides additional objective information for land 
tract value comparisons. 

Four general factors are used in determining the 
index rating—A, the permeability, water retention 
capability, and depth of the soil profile; B, the texture of 
the surface soil; C, the dominant slope of the soil body; 
and X, other conditions more readily subject to 
management or modification by the land user. In this 
survey area the X factor conditions include drainage, 
flooding, microrelief, and fertility of the soil. For some 
Soils more than one of the X factor conditions are used 
in rating. All of the factors are evaluated on the basis of 
100 percent. A rating of 100 percent expresses the 
most favorable, or ideal, condition for general crop 
production. Lower percentage ratings are assigned for 
less favorable conditions or characteristics. Factor 
ratings, in percentages, are selected from tables 
prepared from data and observations that relate soil 
properties to plant growth and crop yield (49). In the 
tables currently used (50), certain soil properties are 
allowed ranges of percentage values to conform with 
variations of the properties in relation to their effect on 
the suitability of the soil for general agricultural 
purposes; for example, soil depth or proportion of gravel 
present in a gravelly loam surface soil. When a range of 
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values exists, the moda! condition of a scil property, as 
it is described in a soil map unit, is used to select a 
value for a factor. 

The index rating for a soil is obtained by multiplying 
the percentage rating values given to its four factors, A, 
B, C, and X. If more than one condition is recognized 
for the X factor for a soil, the value for each condition 
acts as an additional multiplier. Thus, any of the general 
factors or X factor conditions may dominate or control 
the final rating. For example, consider a soil such as 
Russian loam, flooded, O to 2 percent slopes. This is a 
deep, permeable soil that has no serious restriction with 
respect to root or water movement and has a high 
available water capacity. This warrants a rating of 100 
for factor A. It has a loam surface layer that is easily 
workable for seedbed preparation, has a favorable 
water intake rate, and does not require frequent 
applications of water to maintain a favorable moisture 
status for plants. This warrants a rating of 100 for factor 
B. The soil is nearly level, which warrants a rating of 
100 for factor C. However, the soil is subject to flooding 
in winter and spring. This limits the flexibility of use of 
the soil and restricts the kind of crops that can be 
grown. This warrants a value of 60 for the X factor. 
Multiplying the percentage values for the A, B, C, and X 
factors gives a Storie index of 60 for this soil. If, in time, 
the flooding can be controlled in part or entirely, the 
Storie index can be increased by assigning appropriate 
higher values to the X factor to reflect the changed 
conditions. For example, the Storie index for areas of . 
Russian loam, O to 2 percent slopes, that are not 
subject to flooding is 100. 

Soil complexes or associations in the survey area, 
such as Dingman-Beaughton complex, 5 to 50 percent 
slopes, or Etsel-Rock outcrop-Neuns association, 30 to 
75 percent slopes, are rated to reflect the proportion of 
the dominant soils described in the map units. Each of 
the dominant soils in such complexes is rated 
separately and the values shown in table 5. The Storie 
index value rating for each unit is a weighted average 
for the separate ratings. Miscellaneous area map units, 
such as Pits and Dumps, Rock outcrop, and Urban 
land, are not evaluated in terms of factors A, B, C, or X. 
They have features that preclude common agricultural 
use; therefore, they have an index rating of zero. In 
addition, land areas in this survey area to which access 
was denied cannot be rated. 

Soils are placed in grades according to their 
suitability for general intensive agriculture as shown by 
their Storie index ratings. The six grades and their 
range in index ratings are: 
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Grade Vins RE ERA e en 80 to 100 
Grade Zamon eU Rb ved 60 to 80 
Grada du osse ovo Swe cea eh peewee 40 to 60 
Grade/4. orte eer Y news canbe 20 to 40 
Grade B. uci aar Fe 10 to 20 
Grade Boo Less than 10 


In this area, soils in grade 1 are well suited to 
intensive use for irrigated crops that are climatically 
adapted to the region. Grade 2 soils are good 
agricultural! soils, although they are not so desirable as 
soils in grade 1 because of moderately fine or gravelly 
surface textures, a somewhat less permeable subsoil, 
gentle to moderate slopes, restricted drainage, or a 
slight to moderate hazard of flooding. Grade 3 soils are 
only fairly well suited to general agriculture and are 
limited in their use because of moderate to steep 
slopes, moderate soil depth, a less permeable subsoil, 
moderately fine or gravelly surface textures, poor 
drainage, hummocky microrelief, or fair to poor soil 
fertility. Grade 4 soils are poorly suited. They are 
severely limited in their agricultural potential because of 
limitations such as shallower depth, steeper slopes, or 
more clayey, gravelly, or stony surface textures than for 
Soils in grade 3. Grade 5 soils are very poorly suited to 
agriculture and are seldom cultivated. They are more 
commonly used as rangeland, pastureland, or 
woodland. Grade 6 consists of soils and miscellaneous 
areas that are not suited to agriculture at all because of 
very severe to extreme limitations with regard to the 
aforementioned properties. They are better suited to 
limited use as rangeland, woodland, or watershed. 
Table 5 lists the grade for each soil in this area. 


Rangeland 


By Walter K. Cheechov, range conservationist, Soil Conservation 
Service. 

About 37 percent of the survey area is rangeland. 
Soils that support grassland or oak-grass plant 
communities suitable for livestock grazing occupy about 
250,000 acres, or 22 percent, of the survey area. Soils 
that support woody shrubs occupy about 165,000 acres, 
or 15 percent, of the survey area. 

Beef cattle and sheep operations are the major users 
of rangeland. Beef producers conduct both cow-calf and 
stocker operations throughout the survey area. Cow-calf 
operators use the rangeland late in winter and in spring, 
and the rest of the year they provide supplemental hay 
or irrigated pasture, or both. Stocker operators generally 
buy young cattle in December and January, use the 
rangeland forage during the green-feed period, and 
then sell the heavier cattle in May or June. Sheep 
operators use the rangeland during the green-feed 


period, from November to June, following lambing. 

Rangeland in the survey area mainly supports annual 
grasses, clover, and forbs that commonly are 
interspersed with brush or trees. Annual plants grow 
from seed each year; they germinate after the rains late 
in fall and early in winter and grow slowly through the 
winter. When the weather warms in spring, they grow 
rapidly and produce seed for the next year's crop. The 
plants die in May and June, after the seed has set and 
the soil moisture has been depleted. The characteristic 
and desirable plant species are soft chess, wild oat, 
filaree, ripgut brome, and annual clover. 

Perennial grass-covered rangeland is relatively 
uncommon except in the northern part of the survey 
area, where the climate is more favorable. Perennials 
such as California oatgrass, Idaho fescue, red fescue, 
and purple needlegrass are common in undisturbed 
areas. Some perennials such as blue wildrye, purple 
needlegrass, and melic grow throughout the survey 
area, but they most commonly grow in undisturbed 
areas and under a tree canopy. 

Perennial grasses, instead of dying each year, go 
dormant after the soil moisture has been depleted. 
During the dormant period, energy is stored in the root 
system. The plant may be dry above the surface, but it 
is alive at and below the surface. 

Grass-covered rangeland commonly supports a 
significant amount of legumes, such as clover, and 
forbs, such as filaree, that are superior forage because 
of their protein content and that remain in the stand well 
into the grazing season. Unlike grasses, legumes and 
forbs do not provide residual mulch that helps to protect 
the soil from erosion; therefore, management that 
ensures a mixed stand of grasses, legumes, and forbs 
provides a balance between plants that provide 
desirable forage and erosion control. 

Forage production is closely tied to the 
characteristics of the growing season. The growing 
season varies within the survey area because of 
differences in local climate, slope, aspect, and 
elevation. Annual production of forage is related to the 
amount and distribution of precipitation received during 
the growing season and the available water capacity of 
the soil. 

Because the desirable plants are selected first by 
livestock, plants that have little if any value as forage 
increase on rangeland that is grazed too heavily. The 
desirable plants often are not allowed to set seed for 
the next year's crop. At the same time, less desirable 
plants are permitted to set seed and thus increase. 
They may eventually dominate the rangeland. 

Grassland under good grazing management retains 
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its productivity and has few negative offsite impacts. 
Land not managed properly continues to deteriorate 
until restoration of productivity is difficult. 

Soils in the brush-covered areas commonly are 
shallow and droughty. The vegetation in these areas is 
dominated by large, unbroken stands of woody shrubs 
that commonly are impenetrable by man, livestock, and 
many species of wildlife. Some trees grow as scattered 
individuals or in small continuous areas of woodland, 
mainly along waterways and on north- and east-facing 
slopes. These areas are used primarily as wildlife 
habitat, watershed, and recreation areas. 

Brush-covered areas should be managed to create 
different successional growth stages in vegetation. 
Some benefits of managing these areas include fire 
protection, wildlife habitat improvement, erosion control, 
water quality improvement, increased water yield, and, 
in some areas, increased forage production. 

Wildfire is a common natural occurrence. Its 
frequency, however, can be reduced or increased by 
activities of man. Often, the suppression of fire from 
brush-covered areas for long periods of time results in 
areas of tall, overgrown brush and an abundance of old 
dead plant material. When these areas do burn, the fire 
is extremely hot; if it is not checked, it can spread into 
adjacent areas of valuable forest land, rangeland, or 
urban land. Very hot fires can have a detrimental effect 
on the physical and chemical properties of the surface 
soil. They usually consume all vegetation and litter so 
that the soil surface is left unprotected from erosion by 
wind and water. Accelerated soil erosion can then result 
in a loss of productivity and a decrease in offsite water 
quality as a result of sedimentation. Frequent fires over 
extensive areas can have similar detrimental effects. 

Large areas covered by overage brush are subject to 
a higher rate of erosion and more surface runoff. They 
have lower potential for use as wildlife habitat and 
recreation. Some brush species produce growth 
inhibitors that discourage the growth of other plants. 
Thus, when brush grows tall, the ground cover 
underneath is sparse, exposing essentially bare soil to 
the impact of water as it falls from the tall brush. 
Overage brush commonly is out of reach of browsing 
wildlife and is difficult to traval through, thus reducing 
availability of wildlife habitat and suitability as recreation 
areas. 

Suitable management of brush-covered areas 
includes prescribed burning, mechanical crushing, 
constructing firebreaks and fuelbreaks, developing 
wildlife watering facilities, and reseeding in selected 
areas to either reduce erosion during resprouting or to 
convert to other vegetation types. Where the soils have 
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the potential to be used as grasstand or woodland, 
conversion may be desirable; however, scils, such as 
those in the Maymen, Etsel, and Snook series, under a 
natural cover of brush lack the required physical 
properties to support sustained production of grasses or 
trees. 

Through the implementation of plant management, a 
mosaic of uneven-aged brush stands can be created. 
This can reduce the negative effects of wildfire on the 
survey area's natural resources, increase the amount 
and diversity of wildlife habitat, and increase the 
esthetic and recreational value of brushland. 

Brush-covered areas in the survey area are mainly in 
two general soil map units. These units are discussed in 
the paragraphs that follow. 

The most extensive group of brush-covered soils is 
that in general soil map unit 7. The soils of the 
Maymen, Etsel, and Snook series are the main soils in 
this unit. These soils commonly are very shallow to 
shallow, well drained to somewhat excessively drained, 
and medium textured. They formed in material 
weathered from sandstone or shale. The most common 
brush species on the soils are chamise, manzanita, 
buckbrush, scrub oak, and Lemmon ceanothus. 
Grasses such as red brome, foxtail fescue, and 
bottlebrush squirreltail commonly grow in the 
understory. Type conversion to grassland has been 


: successful where the Maymen soils occur in small 


areas and in firebreaks and fuelbreaks. Careful 
management of the planted species is required, 
however, because the available water capacity of the 
soil is limited. 

The second group of brush-covered soils is that in 
general soil map unit 8. The soils of the Dingman, 
Beaughton, and Henneke series are the main soils in 
this group. These soils commonly are shallow to 
moderately deep, well drained, medium textured and 
fine textured, and formed in material weathered from 
serpentínitic rock. The common brush species are 
manzanita, chamise, buckbrush, and scrub oak. 
Scattered Digger pine and MacNab cypress are also 
present. These soils are less productive than those that 
formed in material derived from sandstone and shale 
because of an imbalance in the ratio of calcium to 
magnesium induced by the serpentinitic parent material. 
For this reason, the existing vegetation commonly is 
stunted and scattered and type conversion to grassland 
is not practical. Brush management should only be 
applied to decadent stands of brush to control wildfire. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
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soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 6 shows, for each soil, the range site; the total 
annual production of vegetation in favorable, normal, 
and unfavorable years; the characteristic vegetation; 
and the average percentage of each species. Only 
those soils that are used as rangeland or are suited to 
use as rangeland are listed. Explanation of the column 
headings in table 6 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
established during this survey; thus, range sites 
generally can be determined directly from the soil map. 
Soil properties that affect moisture supply and plant 
nutrients have the greatest influence on the productivity 
of range plants. Soil reaction, gravel content, and a 
seasonal water table are also important. 

Total production is the amount of vegetation that can 
Be expected to grow annually on well managed 
rangeland that is supporting the characteristic plant 
community. it includes all vegetation, whether or not it 
is palatable to grazing animals. It includes the current 
year's growth of leaves, twigs, and fruit of woody plants. 
It does not include the increase in stem diameter of 
trees and shrubs. Production is expressed in pounds 
per acre of air-dry vegetation for favorable, normal, and 
unfavorable years. In a favorable year, the amount and 
distribution of precipitation and the temperatures make 
growing conditions substantially better than average. In 
a normal year, growing conditions are about average. In 
an unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre of air-dry 
vegetation. Yields are adjusted to a common percent of 
air-dry moisture content. The relationship of green 
weight to air-dry weight varies according to such factors 
as exposure, amount of shade, recent rains, and 
unseasonable dry periods. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the characteristic plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the 
kinds of soil and of the potential natural plant 


community. It also requires an evaluation of the present 
plant species composition. 

The objective in range management is to control 
grazing so that the plants growing on a site produce 
palatable and nutritious forage and so that sufficient 
plant residue is provided to protect the soil from 
erosion. Such management generally results in the 
optimal production of vegetation, reduction of 
undesirable brush species, conservation of water, and 
control of erosion. Sometimes, however, a plant 
community somewhat below the potential meets grazing 
needs, provides wildlife habitat, and protects soil and 
water resources. 


Woodland Management and Productivity 
By Donald L. Berry, forester, Soil Conservation Service. 


About 52 percent of the survey area, or 574,000 
acres, consists of soils that support conifer and 
hardwood forests. Of this, about 400,000 acres is 
considered to have potential as commercial woodland. 
The jobs provided by the wood products industry are of 
prime importance to the area. Softwood and hardwood 
lumber, wood chips, hardboard products, and firewood 
produced from local forests are the major commodities 
exported from the county. Locally produced redwood 
siding, outdoor furniture, and other lumber products are 
marketed throughout the United States. 

The information presented in this section, along with 
that presented in the section “Detailed Soil Map Units,” 
is intended only as a general guide. It will help 
professional resource managers, landowners, and 
visitors to the survey area understand the 
characteristics and proper management of the forested 
soils in the area. Onsite investigation by resource 
professionals is needed to obtain site-specific data. 

Tables 7 and 8 can be used by woodland owners or 
forest managers in planning the use of soils for wood 
crops. Only those soils suited to wood crops are listed. 
Table 7 lists the ordination symbol for each soil. Soils 
assigned the same ordination symbol require the same 
general management and have about the same 
potential productivity. 

The ordination system is a uniform system of labeling 
individual soils or groups of soils to determine their 
potential productivity and the main soil properties that 
influence their use and management as woodland. The 
ordination system has two levels, class and subclass. 
The class and subclass symbols are called ordination 
symbols. 

The first element in the ordination symbol is the 
class. it is a number that denotes potential productivity 
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in cubic meters of wood per hectare per year for an 
indicator tree species (1 cubic meter per hectare equals 
14.3 cubic feet per acre). Potential productivity is based 
on site index. The growth in cubic meters is calculated 
at the age of culmination of mean annual increment for 
fully stocked natural stands (unmanaged except for 
protection) as given in standard normal yield tables. 
The species that determines the ordination class is 
listed next to the symbol in table 7. It is a species that 
is common in the area and generally is the most 
productive on the soil. Potential productivity values are 
based on yield tables for Douglas fir (35), ponderosa 
pine (36), and redwood (34). Yield is the wood 
produced in the boles of the trees to the smallest top 
diameter given in the tables. 

The second element in the ordination symbol is the 
subclass. It is a capital letter that denotes certain soil or 
physiographic characteristics that contribute to 
important hazards or limitations in management. The 
subclasses used in the survey area are discussed in the 
following paragraphs. 

Subclass A. Soils that have no limitations or only 
slight limitations for forest land use or management. 

Subclass C. Soils that have limitations for forest land 
use or management because of the kind or amount of 
clay in the upper part of the soil profile. 

Subclass D. Soils that have limitations for forest land 
use or management because of the restricted rooting 
depth; for example, shallow soils that are underlain by 
bedrock, a hardpan, or other layers that restrict roots. 

Subclass F. Soils that have limitations for forest land 
use or management because of a high content of rock 
fragments in the soil profile. Rock fragments are more 
than 2 millimeters in diameter and less than 10 inches. 

Subclass R. Soils that have limitations for forest land 
use or management because of steepness of slope. 

If moderate or severe limitations exist, subclasses 
are designated according to the definitions listed above. 
If a soil has more than one limitation, the priority is as 
follows: R, D, C, and F. If slight limitations are present, 
the letter "A" is used. For example, 8A means that 
potential productivity is 8 cubic meters per hectare per 
year and that there are slight or no soil related 
limitations. If moderate or severe limitations are present, 
the subclasses are designated as D, C, F, or R. For 
example, 7R means that potential productivity is 7 cubic 
meters per hectare per year and that there are 
moderate or severe limitations because of the 
steepness of slope. Plant competition and other special 
considerations are not used to determine subclass. 

The potential! productivity of merchantable or 
commonly grown trees on a soil is expressed as a site 
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index. This index is the average height, in feet, that 
dominant and codominant trees of a given species 
attain in a specified number of years. The site index 
applies to fully stocked, even-aged, unmanaged stands. 
Commonly grown trees are those that woodland 
managers generally favor in intermediate or 
improvement cuttings. They are selected on the basis of 
growth rate, quality, value, and marketability. 

The site index (average) and site index range are 
listed for each soil in the map unit where adequate data 
were available. The site indexes for redwood, Douglas 
fir, and ponderosa pine are from 100-year base age 
curves (34, 35, 36). Procedures for converting to the 50- 
year base age curves (29) for Douglas fir have been 
described by Krumland and Wensel (31). White fir site 
indexes are from the 50-year base age curves by 
Schumacher (47). 

Estimates of the potential productivity tor each soil, in 
board feet per acre per year (Scribner rule) at the 
culmination of the mean annual increment (CMAI), are 
given in the detailed soil map unit descriptions. 
Volumes are given for ponderosa pine (36), for Douglas 
fir (35), and for redwood (34); fully stocked, unmanaged 
stands were assumed. Wind can reduce productivity 
well below estimates for the soil on exposed ridges. 
Open areas, such as those caused by the presence of 
rack outcroppings at high elevations, also reduce 
productivity of soils. 

The potential productivity of soils that commonly 
produce hardwoods is difficult to estimate. Site indexes `- 
for soils that support California black oak are from the 
curves by Powers (45). Hardwood yield estimates are 
based on local plot measurements and on volume 
tables by Pillsbury and Stephens (43). 

In tables 7 and 8, slight, moderate, and severe 
indicate the degree of the major soil limitations to be 
considered in management. 

Seedling mortality ratings given in table 7 indicate the 
degree to which the soil affects the mortality of tree 
seedlings. Plant competition, which may be a significant 
factor, is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that no problem is expected under 
normal conditions; moderate, that extra precautions are 
advisable; and severe, that precautions are important 
and that replanting may be necessary. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. Adapted species 
are named in the detailed soíl map unit descriptions. 
Natural reseeding by conifers is sometimes adequate. 
Where mineral soil material is exposed during years of 
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favorable seed production, good regeneration can be 
expected on all but very gravelly, shallow, or 
serpentinitic soils. Most of the hardwood species 
resprout after cutting. Resprouting is best when cutting 
is done during December through May. 

Soil properties that commonly influence seedling 
mortality include texture, content of rock fragments, 
temperature, and drainage. Soils that have available 
water capacity of less than 2.5 inches in the upper 24 
inches of the profile are severely limited for planting of 
seedlings, especially on south-facing slopes below an 
elevation of 5,000 feet. Restricted available water 
capacity is less critical at the higher elevations, where 
the potential use of water by plants is less. Soils at low 
elevations where the mean annual temperatures are 
relatively warm can present major problems for survival 
of seedlings. Soil temperature at a depth of 20 inches 
commonly is 20 degrees F higher in open areas than in 
areas under a tree canopy. Surface layer temperature 
may also be high enough in summer to injure Douglas 
fir seedlings on south-facing slopes. Species selection, 
type of planting stock, availability of shade, type of 
harvest, and available water capacity of the soil need to 
be considered when reforesting soils in this survey 
area. 

Ratings of plant competition given in table 7 indicate 
the degree to which undesirable plants are expected to 
invade where there are openings in the tree canopy. 
The invading plants compete with native plants or 
planted seedlings. A rating of slight indicates little or no 
competition from other plants; moderate, that plant 
competition is expected to hinder the development of a 
fully stocked stand of desirable trees; and severe, that 
plant competition is expected to prevent the 
establishment of a desirable stand unless the site is 
intensively prepared, weeded, or otherwise managed to 
control undesirable plants. The species of competing 
plants and severity of competition vary depending on 

"the kind of soil and past treatment of the site. 

Plant competition is related to the available water 
capacity of the soils. Productive soils have high 
available water capacity, and plant competition on these 
soils generally is severe. Perennial and annual grasses, 
forbs, manzanita, madrone, and black oak can dominate 
a site for several years after timber is harvested. 
Conifer seedlings often are slow to regenerate, and 
their growth can be suppressed by other vegetation 
because of the competition for moisture and light. 
Careful selection of the silvicultural and harvesting 
Systems, intensive site preparation, and follow-up 
treatments may be needed to ensure adequate 


reforestation. Less productive soils have lower available 
water capacity, and plant competition on them generally 
is less intense. In some areas of these soils, unwanted 
plants have had enough time to establish extensive root 
systems; however, tree growth is slower and the 
seedling mortality rate may be high because of the high 
temperatures and lack of sufficient soil moisture. 

Ratings of limitation for revegetating exposed subsoil 
given in table 7 indicate the degree in which the 
exposed subsoil affects revegetation. Subsoil layers 
commonly are exposed during forest management 
activities. This occurs on road cuts and fills and on 
some skid roads. Revegetation may be desirable for 
erosion control or for timber production. Separate 
ratings are given for revegetation with either grasses or 
trees. Characteristics of the subsoil that influence 
planting conditions, germination, and subsequent 
growth rate are considered in the ratings. These are 
general ratings; they do not preclude the need for 
onsite investigation of individual projects. 

A rating of slight indicates that there are few 
problems with revegetation. If locally adapted grasses 
are properly seeded, a good stand can be expected to 
reduce erosion. If trees are planted, good survival and 
growth can be expected unless compaction or other 
locally unfavorable conditions prevail. Natural 
vegetation will grow better in the subsoil material of 
these soils than in those that have moderate or severe 
ratings. Moderate indicates that additional care is 
needed in choosing methods or types of plants for 
erosion control. If trees are planted, some mortality and 
growth rates below those in undisturbed areas, can be 
expected. Severe indicates that intensive, and 
expensive, measures would be needed to establish 
plants to control erosion. Some soils that have a severe 
rating have little need for erosion control plantings 
because exposed areas have large amounts of hard 
rock with only a small amount of erodible soil material. 
Planting of trees would be very difficult, survival would 
be low, or growth rates would be very slow or much 
below those in undisturbed areas. Onsite evaluation is 
essential when considering revegetation of severely 
limited sites. 

Ratings of equipment limitations given in table 8 
reflect the characteristics and conditions of the soil that 
restrict use of the equipment generally needed in 
woodland management or harvesting. A rating of slight 
indicates that use of equipment is not limited to a 
particular kind of equipment or time of year; moderate 
indicates a short seasonal limitation or a need for some 
modification in management or in equipment; and 
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severe indicates a seasonal limitation, a need for 
special equipment or management, or a hazard in the 
use of equipment. 

Soil wetness has an influence on the type of 
equipment that is used and on time of use. Soils usually 
are too wet for use of ground yarding systems between 
November 15 and April 1. Soil compaction by wheeled 
or tracked equipment can be a problem on all soils 
when they are moist, except for sandy or very gravelly 
soils. The State Forest Practice Act prohibits timber 
harvesting, except by cable yarding, when the ground is 
excessively wet. Roads frequently are impassable 
during the rainy season, except where they have been 
rocked or where they are in areas of very gravelly or 
sandy soils. Depth of snowpack limits access and 
equipment use at elevations of more than 4,500 feet 
from December 15 through April 15. Some soils, such 
as those of the Kekawaka, Zeni, Ornbaun, and Gudgrey 
series, are dusty when dry. Watering, oiling, or other 
road surface treatments may be desirable on these soils 
during periods of heavy use. 

Steepness of slope is an important consideration 
when selecting harvesting equipment or harvesting 
Systems. Slope gradients of less than 30 percent 
present few limitations to wheeled and tracked 
equipment. Where slopes are 30 to 50 percent, more 
care is needed in choosing equipment suited to the site. 
Cable yarding systems generally cause the least soil 
disturbance in areas where the terrain and road 
systems are suitable for their use; however, where 
existing skid and haul roads can be used or where 
short, steep slopes are intermingled with level areas, 
tractor yarding equipment can sometimes be used with 
minimal soil disturbance. Low-ground-pressure, torsion- 
suspension equipment causes less soil disturbance and 
compaction on steeper slopes than does conventional 
tractor equipment (1, 21). Large areas in which slope is 
more than 50 percent generally are subject to less soil 
disturbance when cable yarded than when tractor 
yarded. 

Ratings of the hazard of soil damage from fire given 
in table 8 are intended to be used as a general 
guideline when planning either prescribed burning or 
revegetation after wildfire. Soil damage can sometimes 
result from burning; the risk of damage increases with 
the intensity of heat. The damage is mainly related to 
the loss of organic matter (59). Some soils have 
characteristics that enable them to withstand this loss 
better than other soils. These characteristics are used 
to rate the soils for their susceptibility to damage from 
fire. A rating of slight indicates that most types of fire 
will not have an adverse effect on soil characteristics 
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and productivity; moderate, that some extra care is 
needed in planning to maintain favorable soil 
characteristics; and severe, that special attention is 
needed to maintain the organic matter content of the 
Soil in order to maintain productivity. 

Ratings of the hazard of soil damage from compaction 
given in table 8 indicate the tendency of a soil to be 
adversely affected by the weight of equipment or other 
traffic. Soil density is increased after compaction. This 


' can affect productivity by increasing resistance to root 


penetration and reducing the availability of oxygen to 
plant roots. It may also reduce permeability and the 
water infiltration rate. Ratings are based on the texture, 
organic matter content, and rock fragment content of 
the upper 10 inches of the soil. A rating of slight 
indicates that considerable effort would be required to 
compact the soil enough to adversely affect plant 
growth or the water infiltration rate; moderate, that less 
effort is required to cause compaction or that the soil is 
easily compacted but also recovers rapidly because of 
the type and amount of clay; and severe, that the soil is 
compacted easily enough to cause adverse effects and 
that it does not readily recover. Compaction is most 
likely to occur when the soil is moist. Forest 
management activities that can cause compaction are 
site preparation, log skidding, livestock grazing, or any 
other activity that applies weight (2). 

Ratings of the hazard of sheet and rill erosion of bare 
Soil surface and when yarded by tractor or skyline 
systems are given in table 8. The ratings do not 
account for gully, ditch, or streambank erosion, nor for 
mass movement caused by geologic conditions, 
unusual local moisture conditions, ground disturbance, 
or manipulation of the plant cover. Soils that have an 
obvious susceptibility to slumping or gullying or that are 
susceptible to mass movement are identified in the map 
unit descriptions. Existing slips are shown on the 
detailed soil maps if they were recognized during 
mapping. Use of slope stability maps and onsite 
investigation of these hazards are necessary. 

The rating is slight if the expected soil loss is small; 
moderate, if measures are needed to control erosion 
during logging and road construction; and severe, if 
intensive management or special equipment and 
methods are needed to prevent excessive loss of soil. 
The ratings are based on observations of approximately 
180 transects, which were in recently harvested areas 
in northern California, to determine common conditions 
(17). Remaining overstory and understory vegetation, 
slash, root systems, and water bars reduced the risk of 
erosion below that of bare soil. The hazard of sheet and 
rill erosion following timber harvesting generally was 
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found to be slight, but occasionally moderate, in areas 
where cable yarding was used. Tractor yarding 
generally resulted in higher erosion on steep slopes. 
This is in agreement with research literature on the 
subject (33). 

A rating for the hazard of erosion under bare soil 
conditions is also given in the detailed soil map unit 
descriptions. This rating is included as a basis for 
comparison with all other soils nationwide. The rating is 
valid only for a soil devoid of vegetation, mulch, or other 
ground cover. This condition would be expected to 
occur rarely. An extremely hot fire, tillage for 
agriculture, or attempted conversions to other land uses 
could result in bare soil conditions. The rating provides 
a general guide to the erodibility of exposed soil on skid 
trails and landings (30, 60). This rating is based on the 
slope of the land and the inherent erodibility of the soil. 

When used together, the ratings of erosion hazard 
and susceptibility to compaction can help the user 
decide if a significant reduction in the future growth rate 
is likely to occur. 

Practices that can be used to prevent excessive soil 
loss and degradation of water quality vary from one 
area to another. Proper location, design, and installation 
of roads, culverts, water bars, and stream crossings are 
critical. Seeding or mulching of cuts and fills, where soil 
conditions make it needed and feasible, reduces sheet 
and rill erosion. Buffer strips along streams help to 
prevent sediment from entering the water, help to 
control streambank erosion, and may help to maintain 
favorable water temperatures. 

Erosion control and soil characteristics need to be 
considered when planning site preparation for tree 
planting. Machinery, chemicals, and fire can all have an 
adverse effect on the soil characteristics and rate of 
erosion if they are not properly used or applied. 
Selection of the proper equipment and a careful, skilled 
operator are the keys to controlling erosion related to 
forest management activities. 

A few of the forested soils in the survey area have 
chemical toxicities or imbalances that hinder tree 
growth. Soils derived from serpentinitic parent material 
are known to have a calcium-to-magnesium ratio that is 
not favorable for growth of Douglas fir, ponderosa pine, 
and redwood. Sargent cypress, McNab cypress, 
incense cedar, Digger pine, Jeffrey pine, and various 
species of shrub commonly are dominant on these 
soils. Typical! soils on which this is a concern are those 
of the Beaughton, Dingman, Henneke, and Montara 
series. These soils occur in scattered areas throughout 
the survey area. 

Insects and disease problems are common when 


trees are under stress. Stress can occur where 
imbalances exist in the soil or where there is either too 
little or too much moisture. Stress-related disease and 
insect problems are most likely to occur on the 
Hopland, Neuns, Pardaloe, Speaker, Tyson, Woodin, 
and Yorktree soils and the Haploxeralfs and Argixerolls. 

Windthrow can be a concern where soil conditions 
cause shallow rooting of trees. Shallow, compacted, or 
poorly drained soils can inhibit deep root development. 
Trees on some of the soils mapped as Argixerolls and 
Haploxeralfs on terraces around Laytonville and Willits 
are susceptible to windthrow. Problems can be 
minimized by modifying harvest boundaries and 
silvicultural systems and by locating buildings away 
from trees in these areas. 

Dense stands of Douglas fir, tanoak, and Pacific 
madrone are common on nonskeletal forested soils in 
the moister parts of the survey area. There is a 
transition to mixed stands of ponderosa pine, Douglas 
fir, black oak, and Pacific madrone or to pure oak 
stands in the drier areas. Tanoak generally is not a part 
of these stands. 

Skeletal forested soils in dry areas support a mixture 
of live oak, Douglas fir, and nutmeg. Mixed stands of 
conifers and oaks are common in the mountains north 
and east of Covelo. Very dense stands of tanoak grow 
on both skeletal and nonskeletal soils in the extreme 
northern part of the survey area. 

This vegetative mosaic is further complicated by the 
complexity of the soils. It is not unusual to find the roots 
of one tree growing in the soils of two different series. 
Productivity can vary widely depending on which soil is 
dominant in an area. The application of management 
practices such as reforestation may require careful 
onsite investigation to determine which soil is present. 


Forest Climatic Zones 


The forest vegetation in the survey area grows in 
three major climatic zones. Plant communities typical of 
each zone have been identified (32). Key species were 
used by soil scientists as an aid to identification and 
mapping of the soils in these zones. 

A periodic summer fog zone is along the western 
boundary of the survey area. This zone extends from 
the western boundary of the area to the first continuous 
north-south trending mountain range inland from the 
coast. Elevation ranges from 800 to 2,000 feet. When 
fog occurs, it usually forms late at night and dissipates 
by midmorning. Some moisture is added to the soil in 
areas where the tree canopy causes water to precipitate 
from the fog (6). The western part of the Mill Creek 
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Watershed (Reeves Canyon) and the small 
drainageways extending from west of Willits to the 
western boundary of the survey area are the extent of 
this climatic zone in the survey area. 

The presence of redwood is the most reliable 
indicator of this zone. lt commonly comprises as much 
as 10 percent of the canopy of stands of trees that 
include mainly Douglas fir, tanoak, and Pacific 
madrone. The understory indicator species are 
huckleberry, starflower, tanoak, swordfern, and oxalis. 

The second climatic zone is in the southern and 
eastern parts of the survey area. This zone is 
characterized by greater extremes of temperature and 
is drier in summer than the fog zone. Elevation is as 
much as 5,000 feet. Most of the land that is forested or 
covered with brush is in this zone. Overstory and 
understory plant communities in this zone are extremely 
diverse. Kinds of soil, aspect, elevation, total rainfall, 
summer temperatures, and past disturbance play a 
major role in determining the composition of the existing 
plant community. 

A few indicator tree species of this zone are interior 
live oak, California black oak, nutmeg, Oregon white 
oak, and ponderosa pine. The understory indicator 
species are Eastwood manzanita and toyon. Other 
common plants in the zone are Douglas fir, tanoak, 
Pacific madrone, canyon live oak, poison oak, and 
brackenfern. 

The third climatic zone is above an elevation of 5,000 
feet in the mountains north and east of Covelo. Winter 
snowpack in this zone is common, the temperature is 
cooler, and the soils are moist longer. The major plant 
species in this zone are white fir, red fir, ponderosa 
pine, Jeffrey pine, sugar pine, huckleberry oak, and 
mountain white horn. Except for its shrub form, black 
oak commonly is absent; Douglas fir is confined to the 
lower elevations within the zone. 


Woodland Understory Vegetation 


Understory vegetation consists of grasses, forbs, 
shrubs, and other plants. Some woodland, if well 
managed, can produce enough understory vegetation to 
support grazing of livestock or wildlife, or both, without 
damage to the trees. 

The quantity and quality of understory vegetation 
vary with the kind of soil, the age and kind of trees in 
the canopy, the density of the canopy, and the depth 
and condition of the litter. The density of the canopy 
determines the amount of light that understory plants 
receive. Much of the oak woodland in the survey area is 
grazed by livestock and wildlife. The understory 
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generally consists of plant communities similar to those 
of the annual rangeland in the area. Forage production 
estimates are given in table 6. Emphasis needs to be 
placed on livestock distribution practices such as proper 
fencing, developing livestock watering facilities, and 


locating salt and minerals in order to achieve proper 
‘use of the forage. Stocking rates should be based on 


the availability of usable forage, which generally 
decreases as the density of the canopy increases. 

If wood production is also an objective in grazed 
areas, provisions should be made to ensure 
regeneration of the trees. On soils that are susceptible 
to compaction, the season of grazing or the stocking 
rate may need to be modified to avoid major reductions 
in the growth rate of trees. 

Where wood production is not an objective of the 
landowner, trees are sometimes thinned or removed in 
an effort to increase the amount of forage available for 
livestock. In addition, the more nearly level areas are 
sometimes seeded with desirable forage species. Many 
of the soils in these areas are well suited to growing 
woody plants and may require follow-up treatment to 
eliminate brush or trees. The value of woody plants for 
wildlife habitat should also be considered. 

Vegetation along stream channels provides important 
habitat for fish and wildlife. Retention of streamside 
vegetation helps to prevent streambank erosion and 
gully formation and to prevent sediment from 
surrounding areas from reaching the streams. I 

Some soils on steep slopes have a tendency to slip 
when all the trees are removed. Landslips freguently do 
not occur during the first year after clearing, but they 
may occur after the soils have been under a cover of 
grass for a few years. On soils where this is known to 
have occurred, instability is mentioned as a problem in 
the map unit descriptions in the section "Detailed Soil 
Map Units." 

The commercial conifer forest land generally is not 
grazed by livestock; however, it provides valuable 
wildlife habitat until the canopy becomes very dense. 
The vegetation under a full canopy commonly consists 
of sparse annual forbs, scattered perennial grasses, 
and shrubs. Total usable forage production under a full 
canopy commonly is less than 250 pounds per acre. 
Usable forage production increases for a few years 
after the canopy cover is removed by timber harvest or 
fire, but it declines rapidly as new trees begin to 
develop a canopy cover. These temporary openings are 
sometimes managed to allow for use by livestock or 
wildlife. 

The major forest cover types (20) in the survey area 
include Pacific Douglas fir, Pacific ponderosa pine- 
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Douglas fir, Douglas fir-tanoak-Pacific madrone, canyon 
live oak, and California black oak. Substantial acreages 
of the Douglas fir-tanoak-Pacific madrone and California 
black oak types that are now dominated by hardwood 
species previously had a large number of conifers. It 
takes many years for Douglas fir and ponderosa pine to 
become naturally reestablished in these areas. Cover 
types of limited extent include redwood, Sierra Nevada 
mixed conifer, biue oak-Digger pine, knobcone pine, 
Pacific ponderosa pine, black cottonwood-willow, white 
fir, and Oregon white oak. 


Recreation 


Recreation, mainly hunting and fishing, is an 
important land use in this survey area. Most of the area 
is owned by private ranches, timber companies, and 
reservations that regulate hunting and other recreational 
use of the land. The number of recreational and 
residential subdivisions has increased in the area. This 
has also increased the risk of erosion, especially in 
areas where access roads and house pads are 
constructed on slopes of more than 30 percent. The 
amount of water available from wells, springs, and 
diversions for domestic use is severely limited. Use of 
off-road recreational vehicles should be excluded from 
soils that are subject to a high hazard of erosion, 
especially when the soils are wet. 

The soils of the survey area are rated in table 9 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. 
Not considered in the ratings, but important in 
evaluating a site, are the location and accessibility of 
the area, the size and shape of the area and its scenic 
quality, vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. 
The capacity of the soil to absorb septic tank effluent 
and the ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreational use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreational facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is 
essential. 

In table 9, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soil 
properties generally are favorable and that limitations 
are minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
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design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. The specific criteria used to 
determine soil limitations are given in appendix B. 

The information in table 9 can be supplemented by 
other information in this survey; for example, 


` interpretations for dwellings without basements and for 


local roads and streets in table 10 and interpretations 
for septic tank absorption fields in table 11. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing 
roads and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils are gently sloping and are not wet or subject to 
flooding during the period of use. The surface has few 
or no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after 
rains, and is not dusty when dry. If grading is needed, 
the depth of the soil over bedrock or a hardpan should 
be considered. 

Paths and trails for hiking and horseback riding 
should require little or no cutting and filling. The best 
soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject 
to prolonged flooding during the period of use. They 
have moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 
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Wildlife Habitat 


By D.W. Patterson, biologist, Soil Conservation Service, and 
Jack W. Booth, biologist, California Department of Fish and Game. 

The topography of the survey area typically is steep 
and rugged. The main soils in the area support a mixed 
or continuous plant cover of brush, trees, and annual 
grasses. Wildlife, primarily deer, is one of the most 
important products in well managed brush-covered 
areas. There are only minor amounts of cropland 
present in the vicinity of Ukiah and in other isolated 
valleys. The major kinds of wildlife habitat in the area 
are rangeland habitat consisting of brush and grass and 
woodland habitat consisting of conifers and broadleaf 
trees. 

Management of brushland to provide quality browse, 
access for deer, and access and improved visibility for 
deer hunters is an important wildlife management 
practice in this survey area. 

The kind and abundance of wildlife that populates an 
area depend largely on the amount, interspersion, and 
distribution of food, cover, and water. If any one of 
these elements is missing, inadequate, or inaccessible, 
wildlife may be scarse and some species may be 
absent. Information on soils is of central importance 
when planning the management of wildlife habitat. 
Together with climate, the kinds of soil in an area 
directly affect the kind and amount of vegetation that is 
available to wildlife as tood and cover and determine 
feasibility for constructing water impoundments. Spring 
developments and wildlife watering facilities may also 
provide water. Soil information cannot be used alone 
when planning for wildlife. The influence of domestic 
and feral livestock, public recreational activities, and 
other uses on rangeland and forest land must also be 
considered. 

Perennial streams such as the Russian and Eel 
Rivers support important runs of anadromous 
steelhead, salmon, and occasional coast cutthroat trout 
and resident trout. A diversity of other game and 
nongame fish species inhabits the rivers and perennial 
streams. Streamside vegetation is important to wildlife. 
Livestock and farm ponds are capable of supporting 
warmwater game fish such as largemouth black bass, 
catfish, and sunfish. With proper management, ponds at 
higher elevations or with adequate cool water supplies 
can support trout. 

Four general types of wildlife habitat—openland, 
wetland, rangeland, and woodland—are discussed in 
the following paragraphs. 

Openland wildlife habitat consists of cropland, 
pasture, meadows, and areas that are overgrown with 
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grasses, herbs, shrubs, and vines. These areas 
produce grain and seed crops, grasses and legumes, 
and wild herbaceous plants. Typical wildlife attracted to 
these areas include California valley quail, dove, 
songbirds, rabbits, raccoon, and gray fox. 

Woodland wildlife habitat consists of areas of 
broadleaf trees and shrubs or coniferous plants, or 
both, and associated grasses, legumes, and wild 
herbaceous plants. Typical wildlife attracted to these 
areas include wild turkey, blue grouse, band-tailed 
pigeon, songbirds, woodpeckers, squirrels, gray fox, 
raccoan, and deer. 

Wetland wildlife habitat consists of freshwater 
marshes. Typica! wildlife attracted to these areas are 
ducks, geese, shore birds, muskrat, mink, and raccoon. 

Rangeland wildlife habitat consists of areas of shrubs 
and wild herbaceous plants and mixtures of both 
coniferous and broadleaf trees. Typical wildlife attracted 
to these areas include deer, blue grouse, songbirds, 
hawks, dove, California valley quail, wild turkey, and 
coyote. 

To facilitate the discussion of wildlife-soil 
relationships, the soils of the survey area have been 
placed into four habitat-soil groups. Each group consists 
of soils that have similar characteristics and produce or 
have the potential to produce the same general type of 
habitat, which in turn supports certain species of 
wildlife. Although soil characteristics alone rarely dictate 
the presence or absence of a particular wildlife species, 
the plant component of habitat is strongly influenced by ^ 
soil characteristics, representative vegetation, elements 
of wildlife habitat, and important management 
considerations. The habitat-soil groups correspond with 
groups of general soil map units and are discussed in 
the following paragraphs. To find the names of all soils 
in each group, refer to the section "Genera! Soil Map 
Units." 

Habitat-soi! group 1.—This group consists of general 
soil map units 1, 2, and 3. The soils in this group are on 
valley bottoms and terraces. The soils typically are very 
deep, nearly level, well drained to somewhat poorly 
drained, and medium textured to fine textured. The 
primary valleys are Redwood and Potter Valleys and 
those that encompass Ukiah, Laytonville, and Willits. 

Wetness of the soil influences the kinds of vegetation 
that can grow. The wetter sites support cattail, tule, and 
other water-loving or water-tolerant plants. The drier 
upland areas or previously wet areas that have been 
drained support field, vine, and tree crops interspersed 
with small scattered areas of annua! grasses, forbs, and 
occasional oaks. Streamside vegetation is also included 
in this group. 
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Openland and wetland wildlife habitat types dominate 
these areas. The wildlife habitat elements are primarily 
agricultural crops, plants in shallow-water areas, 
wetland plants, and herbaceous plants and smaller 
areas of shrubs and broadleaf trees. 

Important management considerations in these areas 
include retaining areas of wetlands, maintaining 
streamside vegetation, maintaining diverse crops and 
cropping patterns, maintaining or establishing odd areas 
of herbaceous plants adjacent to cropland, maintaining 
or establishing blocks or rows of shrubs or trees, or 
both, and providing a dependable source of drinking 
water. 

Habitat-soi! group 2.—This group consists of general 
soil map units 4, 5, and 6. The soils in this group are on 
valley rims and foothills. The soils are shallow to very 
deep, gently rolling to very steep, somewhat 
excessively drained to moderately well drained, and 
medium textured. The vegetation is mainly that of open 
grasslands and is characterized by scattered to 
continuous overstories of oak and madrone. This group 
is dissected by both perennial and intermittent streams 
that are associated with significant areas of riparian 
woodland. 

This group provides significant and diverse rangeland 
habitat and minor but important amounts of wetland 
habitat that is associated with waterways, ponds, 
springs, and seeps. The elements of wildlife habitat are 
mainly herbaceous plants, broadleaf trees, shrubs, and 
wetland plants. 

Important management considerations for this group 
include proper grazing use by livestock, providing a 
dependable supply of drinking water, and retaining 
native trees, both living and dead. 

Habitat-soil group 3.—This group consists of general 
soil map units 7 and 8. The soils in this group are on 
hills and mountains. The soils are very shallow to 
moderately deep, gently rolling to very steep, well 
drained to somewhat excessively drained, and medium 
textured. 

The vegetation in this group is mainly brush. Oaks 
grow as scattered individual trees or as continuous 
woodland, especially on north-facing slopes. Other 
trees, including Digger pine and knobcone pine, also 
grow as scattered individuals or in groves. Vast fields of 
brush that is impenetrable by man, livestock, or wildlife 
are common. Waterways and north-facing slopes 
associated with this group commonly have a greater 
diversity of both trees and shrubs, including California 
bay and sycamore. Areas dominated by soils that 
formed in serpentinitic parent material produce very little 
vegetation and have little potential for improvement. 
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This group is characterized by large areas of 
rangeland habitat and by small amounts of important 
woodland habitat on north-facing slopes and along 
waterways. These small stands of woodland generally 
offer the only habitat diversity within fields of brush. The 
wildlife habitat elements are primarily shrubs, broadleaf 
trees, herbaceous plants, and coniferous plants. Rock 
outcrop provides important habitat for some wildlife 
Species, especially some birds of prey, rodents, and 
reptiles. 

Important management considerations for this group 
include managing brush, including closely growing 
trees; providing a dependable supply of drinking water; 
and retaining native trees, both living and dead. 

Habitat-soil group 4.—This is the largest habitat-soil 
group. It consists of general soil map units 9, 10, 11, 
12, 13, 14, and 15. The soils in this group are primarily 
on mountains. The soils are moderately deep to very 
deep, undulating to very steep, well drained, and 
coarse, medium, and fine textured. 

The vegetation on these soils is primarily mixed 
conifer forest with varying understories of brush and 
scattered clumps and strips of brush and broadleaf 
trees. Areas of this group are dissected by both 
perennial and intermittent waterways and associated 
trees and shrubs. The group includes areas of coastal 
redwood forest lying along the west-central boundary of 
the survey area; these areas are strongly influenced by 
fog. 

This group consists of large areas of woodland 
habitat that are fairly well diversified by the presence of 
rock outcroppings, waterways, and trees that are 
uneven-aged as a result of past timber harvesting and 
Silvicultural practices. Areas of rangeland and wetland 
habitat are also in this group. Wildlife habitat elements 
are primarily coniferous trees, shrubs, herbaceous 
plants, and broadleaf trees. 

Important management considerations for this group 
include maintaining broadleaf trees and shrubs within 
commercial timber plantations to increase diversity of 
wildlife habitat; sustaining yield of woodland harvest to 
retain even-aged trees both within and between 
plantations; using proper timber harvesting practices to 
protect woodland soil and plant resources; properly 
designing, maintaining, and closing timber access roads 
to protect the quality of water in streams; and 
maintaining significant snags and den trees for nesting 
birds and denning mammals. 

The discussions of the habitat-soil groups provide a 
guide to the habitat types and elements that are best 
suited to the soils in each group; however, named soils 
within each group, listed in the "Index to Map Units," 
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have varying characteristics that determine the potential 
and feasibility of managing or improving habitat on the 
Soils. Land planners and managers should consider the 
characteristics of soils in consultation with biologists, 
agronomists, range conservationists, and foresters 
when planning the management or development of 
wildlife habitat. Water retention structures such as 
ponds commonly are needed when improving wildlife 
habitat. Suitability and limitations for both embankments 
and reservoir areas are provided for each soil in table 
13. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the "Soil Properties" section. See appendix 
B for specific criteria used to determine soil limitations. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
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fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, 
shrink-swell potential, available water capacity, and 
other behavioral characteristics affecting engineering 
uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary 
landfills, septic tank absorption fields, and sewage 
lagoons; (5) plan detailed onsite investigations of soils 
and geology; (6) locate potential sources of gravel, 
sand, earthfill, and topsoil; (7) plan drainage systems, 
irrigation systems, ponds, terraces, and other structures 
for soil and water conservation; and (8) predict 
performance of proposed small structures and 
pavements by comparing the performance of existing 
similar structures on the same or similar soils. 

The information in the tables, along with the soil 
maps and soil descriptions, and other data provided in 
this survey can be used to make additional 
interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 10 shows the degree and kind of soil 
limitations that affect shallow excavations, dwellings 
with and without basements, small commercial 
buildings, local roads and streets, and lawns and 
landscaping. The limitations are considered slight if soil 
properties and site features generally are favorable for 
the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features 
are not favorable for the indicated use and special 
planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. Special feasibility studies 
may be required where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock or a very firm dense layer; rock fragment 
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content; soil texture; and slope. The time of the year 
that excavations can be made is affected by the depth 
to a seasonal high water table and the susceptibility of 
the soil to flooding. The resistance of the excavation 
walls or banks to sloughing or caving is affected by soil 
texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
Soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are 
made for small commercial buildings without 
basements, for dwellings with basements, and for 
dwellings without basements. The ratings are based on 
soil properties, site features, and observed performance 
of the soils. A high water table, flooding, and shrink- 
swell potential can cause the movement of footings. A 
high water table, depth to bedrock, large stones, and 
flooding affect the ease of excavation and construction. 
Landscaping and grading that require cuts and fills of 
more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. 
They have a subgrade of cut or fill soil material, a base 
of gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills generally are 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock, a high water table, flooding, 
large stones, and slope affect the ease of excavating 
and grading. Soil strength (as inferred from the 
engineering classification of the soil), shrink-swell 
potential, and depth to a high water table affect the 
traffic supporting capacity. 

Lawns and landscaping require soils on which turf 
and ornamental trees and shrubs can be established 
and maintained. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Soil reaction, a high water table, depth to 
bedrock, and the available water capacity in the upper 
40 inches affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


Sanitary Facilities 


Table 11 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered slight if soil properties and site features 
generally are favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
Soil properties or site features are not favorable for the 


indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are 
required. 

Table 11 also shows the suitability of the soils for 
use as daily cover for landfills. A rating of good 
indicates that soil properties and site features are 
favorable for the use and good performance and low 
maintenance can be expected; fair indicates that soil 
properties and site features are moderately favorable 
for the use and one or more soil properties or site 
features make the soil less desirable than the soils 
rated good; and poor indicates that one or more soil 
properties or site features are unfavorable for the use 
and overcoming the unfavorable properties requires 
special design, extra maintenance, or costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock, and 
flooding affect absorption of the effluent. Large stones 
and bedrock interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material 
beneath the absorption field to filter the effluent 
effectively. Many local ordinances require that this 
material be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons should have a nearly 
level floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 11 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. 
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The ratings are based on soil properties, site features, 
and observed performance of the soils. Considered in 
the ratings are slope, permeability, a high water table, 
depth to bedrock, flooding, large stones, and content of 
organic matter. 

Excessive seepage because of rapid permeability of 
the soil or a water table that is high enough to raise the 
level of sewage in the lagoon causes a lagoon to 
function unsatisfactorily. Pollution results if seepage is 
excessive or if floodwater overtops the lagoon. A high 
content of organic matter is detrimental to proper 
functioning of the lagoon because it inhibits aerobic 
activity. Slope and bedrock can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste 
is placed in a trench. It is spread, compacted, and 
covered daily with a thin layer of soil excavated at the 
site. In an area landfill, the waste is placed in 
successive layers on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin 
layer of soil from a source away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 11 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock, a high water table, 
slope, and flooding affect both types of landfill. Texture, 
stones and boulders, and soi! reaction affect trench type 
landfills. Unless otherwise stated, the ratings apply only 
to that part of the soil within a depth of about 6 feet. For 
deeper trenches, a limitation rated slight or moderate 
may not be valid. Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to wind 
erosion. 

After soil material has been removed, the soil 
material remaining in the borrow area must be thick 
enough over bedrock or the water table to permit 
revegetation. The soil material used as final cover for a 
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landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


Construction Materials 


Table 12 gives information about the soils as a 
source of roadfill, sand, gravel, and topsoil. The soils 
are rated good, fair, or poor as a source of roadfill and 
topsoil. They are rated as a probable or improbable 
source of sand and gravel. The ratings are based on 
soil properties and site features that affect the removal 
of the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil materia! that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not 
considered in the ratings. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. The 
thickness of suitable material is a major consideration. 
The ease of excavation is affected by large stones, a 
high water table, and slope. How well the soil performs 
in place after it has been compacted and drained is 
determined by its strength (as inferred from the 
engineering classification of the soil) and shrink-swell 
potential. 

Soils rated good contain significant amounts of sand 
or gravel, or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
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more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have 
layers of suitable material, but the material is less than 
3 feet thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand 
and gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 12, 
only the probability of finding material in suitable 
quantity is evaluated. The suitability of the material for 
specific purposes is not evaluated, nor are factors that 
affect excavation of the material. 

The properties used to evaluate the soil as a source 
of sand or gravel are gradation of grain sizes (as 
indicated by the engineering classification of the soil), 
the thickness of suitable material, and the content of 
rock fragments. Kinds of rock, acidity, and stratification 
are given in the taxonomic unit descriptions. Gradation 
of grain sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is as 
much as 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as 
shale and siltstone, are not considered to be sand and 
gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 
inches of a soil is evaluated for use as topsoil. Also 
evaluated is the reclamation potential of the borrow 
area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a 
depth of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of 
less than 8 percent. They are low in content of soluble 
salts, are naturally fertile or respond well to fertilizer, 
and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have 
a relatively high content of clay, soils that have only 20 
to 40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, 
or soils that have slopes of 8 to 15 percent. The soils 
are not so wet that excavation is difficult. 
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Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large 
amount of gravel or stones, have slopes of more than 
15 percent, or have a seasonal water table at or near 
the surface. 

The surface layer of most soils generally is preferred 
for topsoil because of its organic matter content. 
Organic matter greatly increases the absorption and 
retention of moisture and nutrients for plant growth. 


Water Management 


Table 13 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and embankments, dikes, and levees. The 
limitations are considered slight if soil properties and 
site features generally are favorable for the indicated 
use and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if scil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage 
capacity of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material tor embankment fill. The ratings apply to the 
soil material below the surface layer to a depth of about 
5 feet. It is assumed that soil layers will be uniformly 
mixed and compacted during construction. 

The ratings do not indicate the ability of the natural 
Soil to support an embankment. Soil properties to a 
depth even more than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
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compaction characteristics. Unfavorable features 
include less than 5 feet of suitable material and a high 
content of stones or boulders, organic matter, or salts 
or sodium. A high water table affects the amount of 
usable material. It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock or to other layers that affect the rate of water 
movement; permeability; depth to a high water table or 
depth of standing water if the soil is subject to ponding; 
slope; and susceptibility to flooding; Excavating and 
grading and the stability of ditchbanks are affected by 
depth to bedrock, large stones, slope, and the hazard of 
cutbanks caving. Availability of drainage outlets is not 
considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The 
design and management of an irrigation system are 
affected by depth to the water table, the need for 
drainage, flooding, available water capacity, intake rate, 
permeability, erosion hazard, and slope. The 
construction of a system is affected by large stones and 
depth to bedrock. The performance of a system is 
affected by the depth of the root zone and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock affect the construction of terraces and 
diversions. A restricted rooting depth, a severe hazard 
of wind or water erosion, an excessively coarse texture, 
and restricted permeability adversely affect 
maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock affect the 
construction of grassed waterways. A hazard of wind 
erosion, low available water capacity, restricted rooting 
depth, and restricted permeability adversely affect the 
growth and maintenance of the grass after construction. 


Slope Stability 
By Maxine J. Levin, soil scientist, Soi! Conservation Service. 


This section describes the general types of mass 
movement of soil material that occur in the survey area. 
It also identifies the soils that are subject to 
mineralogical and drainage factors that contribute to 
landslide potential. 

Slope failure, or mass movement of soil material 
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down a hillslope, can have many different causes. The 
natural weakness of the rock of the Franciscan 
Formation and the severe faulting and fracturing of the 
rock are major reasons for the instability of the slopes 
in the survey area. Bedrock structure and composition, 
landform features, and climate all affect slope stability in 
varying degrees in a particular area. Soil characteristics, 
such as the kind and amount of clay and rock 
fragments in the soil, and the vegetation on the soil also 
affect slope stability (15). These features combined with 
steep upland topography, high rainfall, and intense 
storms produce widespread slope failures in the area. 

Three major forms of slope movement occur in the 
survey area. They are slump-earthflow, debris flow, and 
Soil creep (48). 

Slump-earthflow occurs in areas where the soils are 
deeply weathered or the slopes are underlain by highly 
weathered rock (57). A good example is the Squaw 
Rock slide in an area of Yorkville loam, 30 to 50 
percent slopes, near Hopland. Although slumps and 
earthflows are technically two different kinds of slope . 
failure, they are described as one process because they 
often occur together (fig. 4). Slumps are deep-seated 
mass movements where a solid block of soil slips on a 
broad, curved failure surface. The lower part of the soil 
block rotates outward, and sometimes upward, from the 
slope face to form a rounded toe slope. On a flattened 
bench, a depressional area forms near the top of the 
failed soil mass, below the main scarp. When the 
slumping soil moves downslope, the soil block breaks 
up and mixes with debris of smaller slumps to form an 
earthfiow. Removal of soil material near the bottom of 
an earthflow, such as by roadbuilding or stream 
erosion, can reactivate old slumps or increase their rate 
of movement. 

Soil characteristics that encourage slumping and 
earthflow are high plasticity, high cohesion, and, in 
some instances, restricted drainage. Plasticity and 
cohesion commonly are the direct result of the content 
of clay in a soil. Soils in the survey area that naturally 
are subject to slumping and subsequent earthflow are 
the Hellman, Yokayo, Yorktree, and Yorkville soils. All 
of these soils have a high content of clay in the subsoil. 
As the clay absorbs water, the resistance to shearing 
decreases as water films separate the clay particles, 
thus reducing the soil's cohesive strength and 
increasing its tendency to slide. Landforms on which 
these soils are present commonly have hummocky, 
rolling, grass-covered slopes and poorly formed 
drainage patterns. Slumps can even occur in gently 
sloping to moderately sloping areas if there are nearby 
springs or localized wet areas. 
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Figure 4.—Pattern of slump-earthflow in an area of clay-rich soils. 


The clay minerology of a soil also affects its 
tendency to slump. Montmorillonite and smectite are 
clays that become weaker as they absorb large 
amounts of water. Chlorite and mica, unlike 
montmorillonite and smectite, are moderate and 
nonexpanding clays but have soft, platy structure, and 
the plates easily slide against one another. The 
Yorkville and Yorkville soils have a high concentration 
of smectite, chlorite, and mica in their clay particles, 
which adds to their instability. Soils derived from 
serpentinite that weathers to smectite (19), such as 
soils of the Henneke, Montara, Beaughton, and 
Dingman series, slump in areas where the soils, 
commonly underlain by shattered bedrock, have been 
disturbed. Soils that are high in content of clay that 
does not expand, such as kaolinitic clay, are relatively 
stable even when saturated with water. Soils of the 
Kekawaka series are an example. Slumping has been 


observed in areas of the Kekawaka soils only where 
there has been deep soil disturbance. 

Debris flow occurs in areas of gravelly soils that are 
less than 60 inches deep and are underlain by an 
impermeable layer; for example, a layer of hard 
graywacke, which is common in the survey area. Debris 
flow frequently occurs along natural channels in steep 
forested areas and generally is triggered by high rainfall 
during intense storms in winter (fig. 5). A good example 
of a large debris flow can be observed on the 
Casabonne-Wohly-Pardaloe complex, 50 to 75 percent 
slopes, southwest of the Irvine Rest Area along 
Highway 101, near Longvale. This mass movement 
began as a series of small slides along a planar slip 
surface parallel to the slope face. In such a mass 
movement, the extra weight of water from rainfall and 
the buoyant effect of sand grains generally reduce the 
ability of the soil to resist sliding, and gravity pulls the 
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Figure 5.—Pattern of debris flow in an area of clay-rich soils. 


soil mass downslope. Internal stresses break the soil 
block up into a flowing mixture of rock, soil material, 
and organic debris. 

The soils in the eastern part of Mendocino County 
that are subject to sliding in this manner are those of 
the Kibesillah, Mayacama, Neuns, Pardaloe, Woodin, 
and Yellowhound series. These soils tend to be low in 
clay content, nonplastic, and granular, and coherence 
generally is low. They are skeletal and have more than 
35 percent rock fragments in the subsoil. The soils that 
are most susceptible to debris flow are those that have 
slopes of more than 50 percent. Forest vegetation adds 
stability to steep slopes by anchoring the soil to bedrock 
with living root systems and by reducing soil water 
content through transpiration (61). Care should be taken 
in forest regeneration, roadbuilding, and drainage 
design to reduce the occurrence of this type of slope 
failure. 

Soil creep is not slope failure, but it precedes a more 
spectacular mass soil movement. It is the slow, 


imperceptible movement of soil downslope. The rate 
commonly is less than 0.25 inch per year. Soil creep is 
significant because it fills upslope depressional areas 
with soil material and debris over a period of years. In 
gravelly, coarse-grained soils this process adds weight 
and increases the chances for debris flow later. Creep 
also builds up stress in areas of potential slump- 
earthflow. Future mass movement can be triggered by 
events such as earthquakes, especially when the soil is 
wet. All of the soils in the survey area that are 
susceptible to debris flow and slump-earthflow are also 
subject to soil creep. 

It is not within the scope of this soil survey to define 
all the mass erosion processes active in the survey 
area or to locate all the present, past, and future sites 
of slope instability; however, the soil maps in the back 
of this survey do show active landslips that were 
recognized by soil scientists while mapping the survey 
area. Onsite investigation and use of slope stability 
maps are necessary for more detailed information (1 1). 


Soil Properties 
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Data relating to soil properties are collected during 
the course of the soil survey. The data and the 
estimates of soi! and water features listed in tables are 
explained on the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed (56). During the survey, many shallow borings 
are made and examined to identify and classify the soils 
and to delineate them on the soil maps. Samples are 
taken from some typical profiles and tested in the 
laboratory to determine grain-size distribution, plasticity, 
and compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help to characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 14 gives estimates of the engineering 
classification and of the range of index properties for 
the major layers of each soil in the survey area. Most 
Soils have layers of contrasting properties within the 
upper 5 to 6 feet. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given for each 
taxonomic unit under "Taxonomic Units and Their 
Morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and clay 
in the fraction of the soil that is less than 2 millimeters 


in diameter. “Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as 15 percent, an appropriate modifier 
is added; for example, "gravelly." Textural terms are 
defined in the Glossary. 

Classification of the soils is determined according to 
the system adopted by the American Association of 
State Highway and Transportation Officials (4, 44) and 
the Unified soil classification system (5, 44). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter and 
according to plasticity index, liquid limit, and organic 
matter content. Sandy and gravelly soils are identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; silty and 
clayey soils as ML, CL, OL, MH, CH, and OH; and 
highly organic soils as PT. Soils exhibiting engineering 
properties of two groups can have a dual classification; 
for example, SP-SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified in 
one of seven groups from A-1 through A-7 on the basis 
of grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in 
content of fines (silt and clay). At the other extreme, 
soils in group A-7 are fine grained. Highly organic soils 
are Classified in group A-8 on the basis of visual 
inspection. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates 
determined mainly by converting volume percentage in 
the field to weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
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millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area 
or from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, 
and plasticity index are rounded to the nearest 5 
percent. Thus, if the ranges of gradation and Atterberg 
limits extend a marginal amount (1 or 2 percentage 
points) across classification boundaries, the 
classification in the marginal zone is omitted in the 
table. 


Physical and Chemical Properties 


Table 15 shows estimates of some characteristics 
and features that affect soil behavior. These estimates 
are given for the major layers of each soil in the survey 
area. The estimates are based on field observations 
and on test data for these and similar soils. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given for each 
taxonomic unit under “Taxonomic Units and Their 
Morphology.” 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the 
soil material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to absorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, plasticity, the ease of soil dispersion, and 
other soil properties. The amount and kind of clay in a 
soil also affect tillage and earth-moving operations. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of 
downward movement of water when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, and 
texture. Permeability is considered in the design of soil 
drainage systems, septic tank absorption fields, and 
construction where the rate of water movement under 
saturated conditions affects behavior. 

Available water capacity refers to the quantity of 
water that the soil is capable of storing for use by 
plants. The capacity for water storage is given in inches 
of water per inch of soil for each major soil layer. The 
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capacity varies, depending on soil properties that affect 
the retention of water and the depth of the root zone. 
The most important properties are the content of 
organic matter, soil texture, rock fragment content, bulk 
density, and soil structure. Available water capacity is 
an important factor in the choice of plants or crops to be 
grown and in the design and management of irrigation 
systems. Available water capacity is not an estimate of 
the quantity of water actually available to plants at any 
given time. 

Soil reaction is a measure of acidity or alkalinity and 
is expressed as a range in pH values. The range in pH 
of each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and 
type of clay minerals in the soil. The size of the load on 
the soil and the magnitude of the change in soi! 
moisture content influence the amount of swelling of 
soils in place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For 
others, swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soi! fraction less than 2 
millimeters in diameter. The classes are low, a change 
of less than 3 percent; moderate, 3 to 6 percent; and 
high, more than 6 percent. Very high, more than 9 
percent, is sometimes used. 

Erosion factor K indicates the susceptibility of a soil 
to sheet and rill erosion. Factor K is one of six factors 
used in the Universal Soil Loss Equation (USLE) to 
predict the average rate of soil loss by sheet and rill 
erosion in tons per acre per year. The estimates are 
based primarily on percentage of silt, very fine sand, 
sand, and organic matter (as much as 4 percent) and 
on soil structure and permeability. The estimates are 
modified by the presence of rock fragments. Values of 
K range from 0.02 to 0.69. The higher the value the 
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more susceptible the soil is to sheet and rill erosion. 

Erosion factor T is an estimate of the maximum 
average rate of soil erosion by wind or water that can 
occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Organic matter is the plant and animal residue in the 
Soil at various stages of decomposition. 

In table 15, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 16 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained 
sand or gravelly sand. These soils have a high rate of 
water transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or 
well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a 
moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clay that has high shrink-swell 
potential, soils that have a permanent high water table, 
soils that have a claypan or clay layer at or near the 
surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 


Flooding, the temporary covering of the soil surface 
by flowing water, is caused by overflow from streams, 
by runoff from adjacent slopes, or by inflow from high 
tides. Shallow water standing or flowing for short 
periods after rainfall or snowmelt is not considered to 
be flooding. Standing water in swamps and marshes or 
in closed depressional areas is considered to be 
ponding. 

Estimated frequency of flooding is given in table 16. 
Frequency is expressed as none, rare, occasional, and 
frequent. None means that flooding is not probable, rare 
that it is unlikely but is possible under unusual weather 
conditions (chance of flooding in any year is O to 5 
percent), occasional that it occurs infrequently under 
normal weather conditions (chance of flooding in any 
year is 5 to 50 percent), and frequent that it occurs 
often under normal weather conditions (chance of 
flooding in any year is more than 50 percent). 

The information on flooding is based on evidence in 
the soil profile, namely thin strata of gravel, sand, silt, or 
clay deposited by floodwater; irregular decrease in 
organic matter content with increasing depth; and 
absence of distinctive horizons, which are characteristic 
of soils that are not subject to flooding. 

Also considered are local information about the 
extent and level of flooding and the relation of each soil 
on the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific 
than that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. 
The estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 16 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched, artesian, or apparent; and the months of the 
year that the water table usually is highest. A water ¢ 
table that is seasonally high for less than 1 month is not 
indicated in the table. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
below an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased 
borehole. A perched water table is water standing 
above an unsaturated zone. In places an upper, or 
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perched, water table is separated from a lower water 
table by a dry zone. 

The two numbers in the column "High water table" 
indicate the normal range in depth to a saturated zone. 
Depth is given to the nearest half foot. The first numeral 
in the range indicates the highest water level. "More 
than 6.0" indicates that the water table is below a depth 
of 6 feet or that it is within a depth of 6 feet for less 
than a month. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soi! borings and 
on observations during soil mapping. The rock is 
specified as either soft or hard. If the rock is soft or 
fractured, excavations can be made with trenching 
machines, backhoes, or small rippers. If the rock is hard 
or massive, blasting or special equipment generally is 
needed for excavation. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 


corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion 
of concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the 
soil. Special site examination and design may be 
needed if the combination of factors creates a severe 
corrosion environment. The steel in installations that 
intersect soi! boundaries or soil layers is more 
susceptible to corrosion than steel in installations that 
are entirely within one kind of soi! or within one soil 
layer. 

For uncoated steel, the risk of corrosion, expressed 
as low, moderate, or high, is based on soil drainage 
class, total acidity, electrical resistivity near field 
capacity, and electrical conductivity of the saturation 
extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (57). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 17 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in sol. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquoll (Aqu, 
meaning water, plus oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property 
of the soil. An example is Haplaquoll (Hapl, meaning 
minimal horizonation, plus aquoll, the suborder of the 
Mollisols that have an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 


group. The adjective Cumulic identifies the subgroup of 
extragrades that have an unusually thick dark surface 
layer. An example is Cumulic Haplaquolls. 

FAMILY. Families are established within a subgroup 
on the basis of physical and chemical properties and 
other characteristics that affect management. Mostly the 
properties are those of horizons below plow depth 
where there is much biological activity. Among the 
properties and characteristics considered are particle- 
size class, mineral content, temperature regime, 
thickness of the root zone, consistence, moisture 
equivalent, slope, and permanent cracks. A family name 
consists of the name of a subgroup preceded by terms 
that indicate soil properties. An example is fine-loamy, 
mixed, mesic Cumulic Haplaquolls. 

SERIES. The series consists of soils that have 
similar horizons in their profile. The horizons are similar 
in color, texture, structure, reaction, consistence, 
mineral and chemical composition, and arrangement in 
the profile. The texture of the surface layer or of the 
substratum can differ within a series. 


Taxonomic Units and Their 
Morphology 


In this section, each taxonomic unit recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each unit. A pedon, a small 
three-dimensional area of soil, that is typical of the unit 
in the survey area is described. The detailed description 
of each soil horizon follows standards in the Soil Survey 
Manual (54). Many of the technical terms used in the 
descriptions are defined in Soi! Taxonomy (57). Unless 
otherwise stated, colors in the descriptions are for dry 
soil. Following the pedon description is the range of 
important characteristics of the soils in the unit. 

The map units of each taxonomic unit are described 
in the section "Detailed Soil Map Units." 
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Argixerolls 


Argixerolls are very deep, moderately well drained 
and well drained soils on dissected stream terraces and 
terrace escarpments. These soils formed in alluvium 
derived from various kinds of rock. Slope ranges from 0 
to 50 percent. 

Reference pedon of Argixerolls in an area of 
Haploxeralfs-Argixerolls complex, O to 9 percent slopes, 
0.3 mile south of Steele Lane on Highway 101, 300 feet 
west of highway; 1,800 feet south and 100 feet west of 
the northeast corner of sec. 25, T. 21 N., R. 15 W., 
MDBM, Laytonville Quadrangle. 


A—0 to 11 inches; brown (10YR 5/3) gravelly loam, 
dark brown (10YR 3/3) moist; moderate coarse 
subangular blocky structure parting to moderate 
medium subangular blocky; slightly hard, firm, 
slightly sticky and slightly plastic; many very fine, 
fine, and medium roots; many very fine, fine, 
medium, and coarse vesicular and tubular pores; 15 
percent pebbles 2 to 25 millimeters in diameter; 
neutral (pH 6.8); gradual wavy boundary. 

Bt1—11 to 22 inches; yellowish brown (10YR 5/4) 
gravelly clay loam, dark yellowish brown (10YR 3/4) 
moist; moderate medium subangular blocky 
structure; hard, firm, slightly sticky and slightly 
plastic; common very fine, fine, and medium roots 
and few coarse roots; many very fine, fine, and 
medium tubular pores; common moderately thick 
clay films on peds and in pores; 15 percent pebbles 
2 to 25 millimeters in diameter; slightly acid (pH 
6.5); clear wavy boundary. 

Bt2—22 to 37 inches; reddish yellow (7.5YR 6/6) 
gravelly clay loam, strong brown (7.5YR 4/6) moist; 
strong medium prismatic structure parting to strong 
medium angular blocky; very hard, firm, sticky and 
plastic; common very fine and fine roots and few 
medium roots; many very fine and fine tubular pores 
and few medium tubular pores; common thin clay 
films on peds and continuous moderately thick clay 
films in pores; 15 percent pebbles 2 to 25 
millimeters in diameter; strongly acid (pH 5.5); 
gradual wavy boundary. 

2C—37 to 60 inches; light yellowish brown (2.5Y 6/4) 
clay, light olive brown (2.5Y 5/4) moist; strong 
medium prismatic structure; very hard, very firm, 
sticky and plastic; few very fine, fine, and medium 
roots; continuous moderately thick clay films on 
peds; very strongly acid (pH 5.0). 


Thickness of the solum is 20 to 50 inches. The profile 
between depths of 7 and 20 inches is dry from June to 
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October and usually is moist the rest of the year. The 
mean annual soil temperature ranges from 55 to 59 
degrees F. The base saturation (ammonium acetate) is 
more than 50 percent throughout the profile. Gravel 
content ranges from 10 to 35 percent throughout the 
solum. Reaction is neutral to very strongly acid. 

The A horizon has color of 10YR 5/2 or 5/3 or of 
7.5YR 5/2 or 5/3. It has moist color of 10YR 3/2 or 3/3 
or of 7.5YR 3/2 or 3/3. It is loam or gravelly loam and is 
10 to 20 percent clay. 

The Bt horizon has color of 10YR 5/4, 5/6, 6/4, 6/6, 
or 7/4; 7.5YR 6/6 or 7/6; or 2.5Y 6/4, 6/6, or 7/4. It has 
moist color of 10YR 3/4, 4/4, 4/6, 5/4, or 5/6; 7.5 YR 4/6 
or 5/6; or 2.5Y 4/4, 5/4, or 5/6. It is stratified clay loam 
to very gravelly loam. It averages 20 percent more clay 
than the A horizon and has clay films throughout. 

The C horizon has color of 10YR 6/4, 6/6, 7/3, or 7/4; 
7.5YR 8/6 or 7/6; or 2.5Y 6/4, 6/6, or 7/4. It has moist 
color of 10 YR 4/4, 5/3, 5/4, or 5/6; 7.5YR 4/6 or 5/6; or 
2.5Y 4/4, 5/4, or 5/6. It is clay or silty clay loam. 
Mottles, where present, have moist color of 10YR 3/2, 
4/6, 5/6, 6/3, or 6/4 and are common and distinct. 


Asabean Series 


The Asabean series consists of very deep, well 
drained soils on hills and mountains. These soils 
formed in material weathered from sedimentary or 
metasedimentary rock. Slopes range from 15 to 75 
percent. 

Soils of the Asabean series are loamy-skeletal, 
mixed, mesic Ultic Haploxeralfs. 

Typical pedon of an Asabean gravelly loam in an 
area of Asabean-Speaker-Neuns complex, 50 to 75 
percent slopes, 1,350 feet south and 1,250 feet west of 
the northeast corner of sec. 5, T. 22 N., R. 13 W., 
MDBM, Covelo West Quadrangle. 


O—2 inches to 0; decomposing leaves, needles, and 
twigs. 

A—0 to 9 inches; brown (10YR 5/3) gravelly loam, very 
dark grayish brown (10YR 3/2) moist; weak medium 
and coarse subangular blocky structure parting to 
moderate very fine, fine, and medium subangular 
blocky; slightly hard, friable, nonsticky and 
nonplastic; common very fine and fine roots and few 
medium roots; many very fine and fine interstitial 
pores and few medium tubular pores; 25 percent 
pebbles 2 to 5 millimeters in diameter; neutral (pH 
6.8); gradual smooth boundary. 

BAt—9 to 19 inches; reddish yellow (7.5YR 7/6) very 
gravelly loam, dark brown (7.5YR 4/4) moist; weak 
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medium and coarse subangular blocky structure 
parting to moderate very fine, fine, and medium 
subangular blocky; soft, very friable, nonsticky and 
slightly plastic; common very fine and fine roots and 
few medium roots; many very fine and fine 
interstitial pores and few medium tubular pores; few 
thin clay films in pores; 55 percent pebbles; medium 
acid (pH 5.8); clear wavy boundary. 

Bt—19 to 37 inches; reddish yellow (7.5 YR 7/6) very 
gravelly sandy clay loam, brown (7.5YR 5/4) moist; 
weak coarse subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
common fine, medium, and coarse roots; many fine 
and medium interstitial pores and few coarse 
tubular pores; common moderately thick clay films 
on peds and in pores; 60 percent pebbles; medium 
acid (pH 5.8); gradual wavy boundary. 

BCt—37 to 64 inches; very pale brown (10YR 7/4) very 
gravelly sandy loam, brown (7.5YR 5/4) moist; weak 
coarse subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; few fine 
and medium roots and common coarse roots; many 
fine and medium interstitial pores and few coarse 
tubular pores; many moderately thick clay films on 
peds and common thick clay films in pores; 35 
percent pebbles and 15 percent cobbles 75 to 150 
millimeters in diameter; strongly acid (pH 5.5). 


Thickness of the solum and depth to bedrock are 
more than 60 inches. The mean annual soil temperature 
is 47 to 54 degrees F. The profile between depths of 8 
and 22 inches is dry in all parts from June to October 
and is moist in all parts from December to May. The 
particle size control section averages 20 to 30 percent 
clay and 35 to 65 percent rock fragments. 

The A horizon has color of 10YR 4/3, 5/2, 5/3, 5/4, or 
6/3 or of 7.5 YR 7/6. It has moist color of 10YR 3/2, 3/3, 
3/4, or 4/3 or of 7.5YR 3/2, 3/3, or 4/4. The horizon 
commonly is 15 to 25 percent clay, 15 to 35 percent 
gravel, and 0 to 5 percent cobbles. It is slightly acid or 
neutral. 

The Bt horizon has color of 10YR 6/4, 7/3, or 7/4 or 
of 7.5YR 6/4, 6/6, 7/3, 7/4, or 7/6. It has moist color of 
10YR 4/8, 4/4, or 5/4 or of 7.5YR 3/4, 4/4, 5/4, or 4/6. It 
is very gravelly clay loam, very gravelly loam, very 
gravelly sandy loam, or very gravelly sandy clay loam 
and is 18 to 35 percent clay, 30 to 60 percent gravel, 
and 5 to 15 percent cobbles. Total rock fragment 
content ranges from 35 to 65 percent. Base saturation 
ranges from 35 to 60 percent. The Bt horizon is medium 
acid or strongly acid. 


Bearwallow Series 


The Bearwallow series consists of moderately deep, 
well drained soils on hills and mountains. These soils 
formed in material weathered from soft sandstone or 
shale. Slopes range from 15 to 50 percent. 

Soils of the Bearwallow series are fine-loamy, mixed, 
thermic Ultic Haploxeralfs. 

Typical pedon of a Bearwallow loam in an area of 
Bearwallow-Hellman-Witherell complex, 30 to 50 
percent slopes, 4.2 miles south of the Boonville-Ukiah 
cutoff on Highway 101, about 3,500 feet west on farm 
road and 350 feet north of farm road; 1,600 feet south 
and 3,500 feet east of the northwest corner of sec. 27, 
T. 14 N., R. 12 W., MDBM, Elledge Peak Quadrangle. 


A—0 to 8 inches; reddish yellow (7.5YR 6/6) loam, 
strong brown (7.5 YR 4/6) moist; moderate coarse 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine and common fine tubular 
pores; common dark brown (10 YR 3/3, moist) silt 
coatings on peds; medium acid (pH 5.8); clear wavy 
boundary. 

BAt—8 to 15 inches; reddish yellow (7.5YR 6/6) loam, 
dark brown (7.5 YR 4/4) moist; moderate coarse 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common fine 
roots; common very fine and fine tubular pores; few 
thin clay films in pores; few thin dark yellowish 
brown (10YR 3/4, moist) silt coatings on peds; 
medium acid (pH 6.0); clear smooth boundary. 

Bt1—15 to 27 inches; reddish yellow (7.5YR 6/6) loam, 
yellowish red (BYR 5/6) moist; moderate coarse 
subangular blocky structure; slightly hard, firm, 
slightly sticky and slightly plastic; common very fine 
roots; common very fine and fine tubular pores; 
many moderately thick clay films in pores and 
common thin clay films on peds; 10 percent pebbles 
2 to 10 millimeters in diameter; medium acid (pH 
5.8); gradual wavy boundary. 

Bt2—27 to 35 inches; reddish yellow (7.5YR 7/6) toam, 
yellowish red (5YR 5/6) moist; weak medium 
subangular blocky structure; slightly hard, firm, 
Sticky and slightly plastic; few fine roots; few fine 
tubular pores; many moderately thick clay films in 
pores and common thin clay films on peds; 15 
percent pebbles 2 to 15 millimeters in diameter; 
medium acid (pH 5.8); clear wavy boundary. 

Cr—35 inches; soft, fractured sandstone; silt coatings in 
fractures. 
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Thickness of the solum and depth to a paralithic 
contact are 20 to 40 inches. The soil between depths of 
6 and 18 inches is dry from June to October in most 
years and usually is moist from December to May. The 
mean annual soil temperature is 59 to 62 degrees F. 
Rock fragment content ranges from 0 to 15 percent 
throughout the profile. Base saturation (ammonium 
acetate) ranges from 50 to 85 percent throughout and is 
less than 75 percent within the upper 30 inches. 

The A horizon has color of 10YR 6/3 or 6/4; 7.5YR 
6/4 or 6/6; or SYR 5/6. It has moist color of 10YR 4/3 or 
4/4; 7.5YR 4/2, 4/4, or 4/6; or SYR 3/4, 4/4, 4/6, or 5/4. 
It is neutral to medium acid. 

The Bt horizon has color of 7.5YR 6/4, 6/6, or 7/6 or 
of 5YR 6/6, 6/8, or 7/4. It has moist color of 7.5YR 4/4, 
4/6, 5/4, or 5/6 or of 5YR 4/6, 4/8, 5/4, or 5/6. The 
horizon is loam or clay loam and is 20 to 30 percent 
clay. It is slightly acid or medium acid. 


Beaughton Series 


The Beaughton series consists of shallow, well 
drained soils on hills and mountains. These soils 
formed in material weathered from serpentinitic rock. 
Slopes range from 5 to 50 percent. 

Soils of the Beaughton series are clayey-skeletal, 
serpentinitic, mesic Lithic Argixerolls. 

Typical pedon of a Beaughton gravelly loam in an 
area of Dingman-Beaughton complex, 5 to 50 percent 
slopes. 1.25 miles on My Ranch Road from main gate 
at Inspiration Point, Covelo; 1,450 feet south and 2,375 
feet west of the northeast corner of sec. 31, T. 22 N., R. 
12 W., MDBM, Jamison Ridge Quadrangle. 


A—0 to 4 inches; dark reddish brown (5YR 3/2) graveily 
loam, dark brown (7.5YR 3/2) moist; moderate 
medium and coarse granular structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine and fine roots; common very fine and fine 
tubular pores; 30 percent pebbles 2 to 75 
millimeters in diameter; mildly alkaline (pH 7.5); 
clear wavy boundary. 

Bt1—4 to 10 inches; dark reddish brown (5YR 3/2) 
gravelly clay, dark reddish brown (5YR 3/3) moist; 
moderate fine and medium subangular blocky 
structure; hard, firm, sticky and plastic; common 
very fine and fine roots and few medium roots; 
common very fine and fine tubular pores; common 
thin clay films on peds and in pores; 30 percent 
pebbles 2 to 75 millimeters in diameter; mildly 
alkaline (pH 7.5); clear wavy boundary. 

Bt2—10 to 16 inches; dark reddish brown (5YR 3/2) 
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very gravelly clay, dark reddish brown (SYR 3/3) 
moist; strong fine and medium prismatic structure 
parting to angular blocky; very hard, very firm, very 
sticky and very plastic; few very fine and medium 
roots; few very fine and fine tubular pores; many 
moderately thick clay films on peds and in pores; 45 
percent pebbles 2 to 75 millimeters in diameter and 
15 percent cobbles 75 to 125 millimeters in 
diameter; mildly alkaline (pH 7.7); clear wavy 
boundary. 

R—16 inches; hard, fractured serpentine; few medium 
roots in fractures; fractures are 1 to 3 inches apart. 


Thickness of the solum and depth to fractured 
serpentinitic rock are 10 to 20 inches. The profile 
between a depth of 5 inches and a lithic contact is dry 
in all parts from July to October and is moist throughout 
from December to May. The mean annual soil 
temperature is 54 to 58 degrees F. Base saturation 
(ammonium acetate and sum) is more than 75 percent 
throughout the profile. The calcium to magnesium ratio 
is 1:1 or less. Organic matter content is more than 1 
percent throughout. 

The A horizon has color of 7.5 YR 4/2 or of SYR 3/2 
or 4/2. It has moist color of 7.5 YR 3/2 or 5YR 3/2. The 
horizon is 20 to 27 percent clay and 25 to 35 percent 
coarse fragments. It is neutral or mildly alkaline. 

The Bt horizon has color of 5YR 3/2 when dry and 
5YR 3/3 when moist. It is gravelly clay, very gravelly 
clay loam, or very gravelly clay and averages 35 to 50 
percent clay and 40 to 60 percent rock fragments. It is 
mildly alkaline or moderately alkaline. 


Bluenose Series 


The Bluenose series consists of very deep, well 
drained soils on mountains. These soils formed in 
material weathered from shale, schist, or sandstone. 
Slopes range from 8 to 75 percent. 

Soils of the Bluenose series are loamy-skeletal, 
mixed, mesic Ultic Argixerolls. 

Typical pedon of a Bluenose very gravelly sandy 
loam in an area of Neuns-Bluenose-Tyson complex, 50 
to 75 percent slopes; about 12 miles due north of 
Covelo, on the main Louisiana-Pacific lumber road, 0.5 
mile south of where road crosses Hulls Creek and 100 
feet east of that road toward a tributary of Hulls Creek; 
200 feet north and 4,800 feet east of the southwest 
corner of sec. 11, T. 24 N., R. 12 W., MDBM, Bluenose 
Ridge Quadrangle. 


A1—0 to 3 inches; dark grayish brown (10YR 4/2) very 
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gravelly sandy loam, very dark brown (10YR 2/2) 
moist; single grain; loose, nonsticky and nonplastic; 
common very fine, fine, and medium roots; many 
very fine interstitial pores; 50 percent pebbles 2 to 
50 millimeters in diameter; neutral (pH 7.0); abrupt 
smooth boundary. 

A2—3 to 15 inches; dark brown (10YR 3/3) very 
gravelly sandy loam, very dark brown (10YR 2/2) 
moist; weak fine angular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; many 
very fine and fine roots and common medium roots; 
common very fine tubular pores; 50 percent pebbles 
2 to 75 millimeters in diameter; slightly acid (pH 
6.5); clear wavy boundary. 

Bt—15 to 36 inches; brown (10YR 5/3) very gravelly 
sandy clay loam, dark brown (10YR 4/3) moist; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine and fine roots, 
common medium roots, and few coarse roots; 
common very fine tubular pores; few thin clay films 
bridging sand grains and in pores; 40 percent 
pebbles 2 to 75 millimeters in diameter and 15 
percent cobbles 75 to 150 millimeters in diameter; 
slightly acid (pH 6.2); clear wavy boundary. 

BC—36 to 62 inches; yellowish brown (10YR 5/4) very 
gravelly sandy loam, dark yellowish brown (10YR 
4/4) moist; massive; soft, very friable, slightly sticky 
and nonplastic; common fine, medium, coarse, and 
very coarse roots; many very fine interstitial pores; 
40 percent pebbles 2 to 75 millimeters in diameter 
and 15 percent cobbles 75 to 150 millimeters in 
diameter; slightly acid (pH 6.2). 


Thickness of the solum and depth to bedrock are 
more than 60 inches. The profile between depths of 14 
and 38 inches is dry from June to October in most 
years and usually is moist from December to May. The 
mean annual soil temperature is 47 to 54 degrees F. 
Rock fragment content ranges from 35 to 60 percent 
throughout the profile. Organic matter content to a 
depth of 10 inches is more than 1 percent. 

The A horizon has color of 10YR 3/3, 4/1, 4/2, 5/2, or 
5/3 or of 7.5YR 4/2. It has moist color of 10YR 2/1, 2/2, 
3/1, 3/2, or 3/3 or of 7.5YR 3/2. It is neutral or slightly 
acid. Base saturation (ammonium acetate and sum) 
ranges from 50 to 100 percent. 

The Bt horizon has color of 10YR 5/3, 5/4, 6/3, or 6/4 
or of 7.5YR 4/4. It has moist color of 10YR 3/3, 3/4, 4/3, 
4/4, or 5/4 or of 7.5YR 3/4. It is very gravelly sandy 
loam, very gravelly loam, or very gravelly sandy clay 
loam and is 15 to 27 percent clay. It is slightly acid to 


strongly acid. Base saturation (ammonium acetate and 
sum) ranges from 50 to 75 percent. 

The BC horizon has similar colors and total rock 
fragment content as those of the Bt horizon. The BC 
horizon is very gravelly sandy loam or very gravelly 
loam and is 10 to 20 percent clay. It is slightly acid to 
strongly acid. Base saturation (ammonium acetate and 
sum) ranges from 50 to 60 percent. 


Casabonne Series 


The Casabonne series consists of deep, well drained 
soils on hills and mountains. These soils formed in 
material weathered from sandstone or shale. Slopes 
range from 9 to 75 percent. 

Soils of the Casabonne series are fine-loamy, mixed, 
mesic Ultic Haploxeralfs. 

Typical pedon of a Casabonne loam in an area of 
Casabonne-Wohly loams, 30 to 50 percent slopes, 1 
mile northwest of Mountain House Road on Highway 
128 and 600 feet south of highway, near Hopland; 250 
feet north and 200 feet west of the southeast corner of 
sec. 18, T. 12 N., R. 11 W., MDBM, Hopland 
Quadrangle. 


A1—0 to 7 inches; reddish yellow (7.5YR 7/6) loam, 
strong brown (7.5YR 5/6) moist; moderate medium 
subangular blocky structure parting to granular; 
slightly hard, very friable, slightly sticky and 
nonplastic; few medium roots and common very fine 
and fine roots; common very fine interstitial pores; 
slightly acid (pH 6.3); clear wavy boundary. 

A2—7 to 15 inches; reddish yellow (7.5YR 7/6) loam, 
yellowish red (5YR 4/6) moist; moderate medium 
subangular blocky structure parting to granular; 
slightly hard, friable, sticky and plastic; few very 
fine, fine, and medium roots; common very fine and 
fine and many medium tubular pores; slightly acid 
(pH 6.3); clear wavy boundary. 

Bt1—15 to 24 inches; reddish yellow (5YR 7/6) clay 
loam, yellowish red (5YR 5/6) moist; moderate 
medium subangular blocky structure; hard, friable, 
Sticky and plastic; few very fine roots and common 
fine and medium roots; many very fine, common 
fine, and few medium tubular pores; common thin 
clay films in pores; slightly acid (pH 6.3); gradual 
wavy boundary. 

Bt2—24 to 43 inches; reddish yellow (5YR 6/6) clay 
loam, yellowish red (BYR 5/6) moist; weak medium 
subangular blocky structure; hard, friable, sticky and 
plastic; few very fine roots and common fine, 
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medium, and coarse roots; common very fine and 
fine tubular pores; common moderately thick clay 
films in pores; 10 percent pebbles 2 to 75 
millimeters in diameter; medium acid (pH 6.0); 
gradual wavy boundary. 

Bt3—43 to 53 inches; reddish yellow (5YR 6/6) gravelly 
clay loam, yellowish red (BYR 5/6) moist; clay films 
of yellowish red (5YR 5/8) moist; weak medium 
subangular blocky structure; hard, friable, sticky and 
plastic; few very fine roots and common fine and 
medium roots; few very fine and fine tubular pores; 
many moderately thick clay films on peds and in 
pores; 20 percent pebbles 2 to 75 millimeters in 
diameter; medium acid (pH 6.0); gradual wavy 
boundary. 

C—53 to 58 inches; reddish yellow (SYR 6/6) gravelly 
clay loam, yellowish red (5YR 5/6) moist; massive; 
hard, friable, sticky and plastic; few very fine roots 
and common fine and medium roots; few very fine 
and fine tubular pores; common thin clay films in 
pores; 20 percent pebbles 2 to 75 millimeters in 
diameter; strongly acid (pH 5.5). 

Cr—58 inches; soft, consolidated sandstone. 


Depth to soft bedrock is 40 to 60 inches. The profile 
between depths of 8 and 20 inches is dry in all parts 
from July through September and is moist from 
November to May 15. The frost-free season is 175 to 
250 days. The particle size control section averages 27 
to 35 percent clay. 

The A horizon has color of 7.5YR 7/4 or 7/6 or of 
5YR 6/3. It has moist color of 7.5YR 3/4, 4/4, 4/6, or 5/6 
or of 5YR 3/4, 4/4, or 4/6. It is loam or gravelly loam. It 
is slightly acid or medium acid. 

The Bt horizon has color of 7.5YR 5/4, 5/6, or 6/6 or 
of 5YR 6/6 or 7/6. It has moist color of 7.5YR 4/4 or 4/6 
or of SYR 4/4, 4/6, or 5/6. It is clay loam or gravelly clay 
loam and is 27 to 40 percent clay and 5 to 25 percent 
gravel. It is slightly acid to strongly acid. Base 
saturation (sum) is 35 to 65 percent. 

Some pedons have a BC horizon and do not have a 
C horizon above the paralithic contact. 


Clear Lake Series 


The Clear Lake series consists of very deep, poorly 
drained soils in basins. These soils formed in alluvium 
derived from sedimentary rock. Slopes range from O to 
2 percent. 

Soils of the Clear Lake series are fine, 
montmorillonitic, thermic Typic Pelloxererts. 

Typical pedon of Clear Lake clay, O to 2 percent 
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slopes, 1,500 feet east and 50 feet north of the 
intersection cf Fairbanks Lane and Adobe Lane, in 
Round Valley, near Covelo; 50 feet north and 200 feet 
east of the southwest corner of sec. 16, T. 22 N., R. 12 
W., MDBM, Covelo East Quadrangle. 


Ap—O to 4 inches; dark grayish brown (10YR 4/2) clay, 
black (10YR 2/1) moist; strong medium and coarse 
subangular blocky structure; hard, firm, sticky and 
plastic; many very fine and common fine roots; 
common very fine and fine tubular pores; cracks 1 
centimeter wide and 6 to 8 inches apart; neutral (pH 
6.6); clear wavy boundary. 

A2—4 to 25 inches; very dark gray (10YR 3/1) clay, 
black (10YR 2/1) moist; strong coarse prismatic 
structure parting to strong coarse angular blocky; 
very hard, very firm, very sticky and very plastic; 
many very fine and common fine roots; few very 
fine and fine tubular pores; cracks 1 centimeter 
wide and 6 to 8 inches apart; many pressure faces 
and intersecting slickensides; mildly alkaline (pH 
7.5); clear wavy boundary. 

C1—-25 to 49 inches; grayish brown (2.5Y 5/2) clay, 
very dark gray (10YR 3/1) moist; common medium 
distinct red (2.5YR 5/6, moist) and yellowish brown 
(10YR 5/6, moist) mottles; strong medium prismatic 
structure parting to strong coarse angular blocky; 
very hard, firm, sticky and plastic; few very fine and 
fine roots; few very fine and fine tubular pores; 
many pressure faces; moderately alkaline (pH 8.0); 
clear wavy boundary. 

C2—49 to 65 inches; very dark grayish brown (2.5Y 
3/2) clay loam, black (10YR 2/1) moist; common 
medium distinct reddish yellow (7.5 YR 6/8, moist) 
and weak red (2.5YR 5/2, moist) mottles; moderate 
coarse subangular blocky structure; hard, firm, 
Sticky and plastic; few very fine and fine roots; few 
very fine tubular pores; moderately alkaline (pH 
8.0). 


The profile is more than 60 inches deep. The particle 
size control section is silty clay, clay loam, or clay and 
is 35 to 60 percent clay. Drainage has been altered by 
stream entrenchment. Depth to the water table is 18 to 
36 inches from December to March. 

The A horizon has color of 10YR 2/1, 3/1, 4/1, or 4/2 
or of 2.5Y 3/1. It has moist color of 10YR 2/1 or 3/1 or 
of 2.5Y 2/1. Reaction is neutral or mildly alkaline. 

The C horizon has color of 10YR 3/1, 3/2, 4/2, or 5/2 
or of 2.5Y 3/2, 4/2, 5/2, or 6/2. It has moist color of 
10YR 2/1, 3/1, or 3/2 or of 2.5Y 3/2 or 4/2. It is clay 
loam or clay. Reaction is mildly alkaline or moderately 
alkaline. 
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Clear Lake soils in this survey area have higher 
rainfall and lower air temperatures than are defined in 
the range for the series as mapped elsewhere. These 
differences, however, do not significantly affect their use 
and management. 


Cole Series 


The Cole series consists of very deep, somewhat 
poorly drained soils on alluvial plains, fans, and basins. 
These soils formed in alluvium derived from 
sedimentary rock. Slopes range from O to 5 percent. 

Soils of the Cole series are fine, mixed, thermic 
Pachic Argixerolls. 

Typical pedon of Cole clay loam, 0 to 2 percent 
slopes, about 0.75 mile west-northwest of Potter Valley; 
0.65 mile west of the junction of Main Street and 
Westside Road, then 0.25 mile north in an irrigated 
field; 1.300 feet north and 3,400 feet west of the 
southeast corner of sec. 18, T. 17 N., R. 11 W., MDBM, 
Potter Valley Quadrangle. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark brown (10YR 2/2) moist; strong 
very fine and fine granular structure; slightly hard, 
firm, slightly sticky and plastic; many very fine and 
fine roots; many very fine, fine, and medium 
irregular pores and many very fine and fine tubular 
pores; 5 percent pebbles 2 to 5 millimeters in 
diameter; neutral (pH 6.8); clear smooth boundary. 

Bt1—8 to 15 inches; dark gray (10YR 4/1) clay loam, 
black (10YR 2/1) moist; moderate medium 
subangular blocky structure parting to strong very 
fine and fine subangular blocky; hard, firm, sticky 
and plastic; common very fine and fine roots; many 
very fine and fine irregular pores and common very 
fine and fine tubular pores; few thin clay films on 
peds and in pores; 10 percent pebbles 2 to 5 
millimeters in diameter; neutral (pH 7.0); gradual 
smooth boundary. 

Bt2—15 to 27 inches; dark grayish brown (10YR 4/2) 
clay, black (10YR 2/1) moist; moderate medium 
subangular blocky structure parting to moderate 
very fine and fine subangular blocky; very hard, 
firm, sticky and very plastic; common very fine and 
fine roots; common very fine and fine irregular 
pores and common very fine tubular pores; few thin 
clay films on peds and in pores; 10 percent pebbles 
2 to 5 millimeters in diameter and 5 percent pebbles 
5 to 25 millimeters in diameter; neutral (pH 7.2); 
gradual smooth boundary. 

Bt3—27 to 41 inches; brown (10YR 5/3) clay loam, dark 
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brown (10YR 3/3) moist; common fine and medium 
prominent gray (N 6/0) and reddish yellow (7.5 YR 
6/6) mottles, dark gray (N 4/0) and strong brown 
(7.5YR 4/6) moist; moderate fine subangular blocky 
structure; very hard, very firm, sticky and plastic; 
few very fine and fine roots; common very fine and 
fine irregular pores and common very fine tubular 
pores; common thin clay films on peds and in pores 
and few moderately thick clay films in pores; 15 
percent pebbles 2 to 25 millimeters in diameter; 
mildly alkaline (pH 7.5); clear smooth boundary. 
C—41 to 60 inches; grayish brown (10YR 5/2) silty clay 
loam, brown (10YR 4/3) moist; many fine and 
medium prominent gray (N 5/0) and strong brown 
(7.5YR 5/8) mottles, many fine prominent dark gray 
(N 4/0) and strong brown (7.5 YR 4/6) moist; 
massive; very hard, very firm, slightly sticky and 
slightly plastic; few very fine roots; few very fine 
irregular pores; 15 percent pebbles 2 to 5 
millimeters in diameter; mildly alkaline (pH 7.8). 


Thickness of the solum is 41 to 60 inches, and 
thickness of the profile is more than 60 inches. The 
water table has been lowered in many areas by artificial 
drainage or stream entrenchment. Where not irrigated, 
the profile between depths of 5 and 17 inches is dry 
from July 1 to October 1 in most years and is moist in 
all parts from December 1 to April 30. The mean annual 
soil temperature is 59 to 62 degrees F. Organic matter 
content is more than 1 percent to a depth of more than 
20 inches, and it decreases regularly with increasing 
depth. Mollic colors extend to a depth of more than 20 
inches. The profile has as much as 15 percent gravel 
throughout. The particle size control section is 35 to 45 
percent clay. 

The A horizon has color of 10YR 4/1, 4/2, 5/1, 5/2, or 
5/3. It has moist color of 10YR 2/1, 2/2, 3/1, 3/2, or 3/3. 
It is loam or clay loam. The horizon is slightly acid or 
neutral. 

The Bt horizon has color of 10YR 4/1, 4/2, 5/1, 5/2, 
or 5/3. It has moist color of 10YR 2/1, 3/1, 3/3, 4/1, or 
4/2 or of 2.5Y 4/2. In some pedons the Bt horizon does 
not have mottles. it is clay loam, silty clay loam, or clay. 
This horizon averages more than 35 percent clay. It is 
neutral to moderately alkaline. 

The C horizon, where present, has color of 10YR 4/1, 
4/2, 5/1, 5/2, or 5/3 or of 2.5Y 6/2. It has moist color of 
10YR 3/2, 3/3, 4/3, or 4/4 or of 2.5Y 4/2. It is clay loam, 
silty clay loam, or clay. It is mildly alkaline or 
moderately alkaline. In some areas it is underlain by 
gravel. 
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Cummiskey Series 


The Cummiskey series consists of very deep, well 
drained soils on hills and mountains. These soils 
formed in material weathered from metasedimentary 
rock. Slopes range from 30 to 75 percent. 

Soils of the Cummiskey series are loamy-skeletal, 
oxidic, mesic Pachic Ultic Argixerolls. 

Typical pedon of Cummiskey gravelly loam, 30 to 75 
percent slopes, about 1.4 miles from Mountain House 
Road on the jeep trail that starts at the old rodeo 
grounds, on the left side of the trail and about 150 feet 
upslope; 1,250 feet south and 1,450 feet west of the 
northeast corner of sec. 10, T. 12 N., R. 11 W., MDBM, 
Hopland Quadrangle. 


O—1 inch to 0; decomposing leaf and twig litter. 

A1—0 to 4 inches; weak red (2.5YR 5/2) gravelly loam, 
dusky red (2.5YR 3/2) moist; weak medium 
subangular blocky structure parting to strong 
granular; slightly hard, friable, nonsticky and slightly 
plastic; many very fine and fine roots and common 
medium roots; common very fine and fine interstitial 
pores; 30 percent pebbles 2 to 50 millimeters in 
diameter; slightly acid (pH 6.4); abrupt smooth 
boundary. 

A2—4 to 19 inches; weak red (2.5YR 5/2) gravelly 
loam, dusky red (10R 3/2) moist; weak medium 
subangular blocky structure parting to moderate 
granular; slightly hard, very friable, nonsticky and 
slightly plastic; common very fine, fine, medium, 
and coarse roots; many very fine interstitial and 
tubular pores and common fine and medium tubular 
pores; 20 percent pebbles 2 to 50 millimeters in 
diameter; medium acid (pH 6.0); gradual wavy 
boundary. 

Bt1—19 to 25 inches; weak red (2.5YR 5/2) gravelly 
clay loam, dusky red (10R 3/2) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and plastic; common very fine and 
fine roots and few medium and coarse roots; 
common very fine interstitial and tubular pores and 
many fine and medium tubular pores; few thin clay 
films in pores; 30 percent pebbles 2 to 75 
millimeters in diameter; medium acid (pH 5.8); 
gradual wavy boundary. 

Bt2—25 to 32 inches; weak red (2.5YR 5/2) very 
gravelly clay loam, weak red (2.5YR 4/2) moist; 
weak medium subangular blocky structure; slightly 
hard, friable, slightly sticky and plastic; few very fine 
and fine roots; common very fine and fine tubular 
pores; common thin clay films on peds and in 
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pores; 45 percent pebbles 2 to 75 millimeters in 
diameter; medium acid (pH 5.8); clear wavy 
boundary. 

Bt3—32 to 48 inches; pale red (2.5 YR 6/2) very gravelly 
clay loam, weak red (2.5YR 4/2) moist; weak 
medium subangular blocky structure; slightly hard, 
friable, sticky and plastic; few very fine and fine 
roots; common very fine and fine tubular pores; 
common thin clay films on peds and in pores; 50 
percent pebbles 2 to 75 millimeters in diameter; 
medium acid (pH 5.8); clear irregular boundary. 

Bt4—48 to 64 inches; weak red (2.5YR 5/2) gravelly 
clay, dusky red (10R 3/2) moist; weak medium 
subangular blocky structure; hard, firm, very sticky 
and very plastic; few very fine and fine roots; 
common very fine and fine tubular pores; many 
moderately thick clay films on peds; 20 percent 
pebbles 2 to 75 millimeters in diameter; medium 
acid (pH 5.8). 


Thickness of the solum is more than 60 inches. The 
profile between depths of 8 and 24 inches is dry in all 
parts from June to October and is moist in all parts from 
December to May. The mean annual soil temperature is 
54 to 59 degrees F. The mollic epipedon extends to a 
depth of more than 20 inches. Base saturation 
(ammonium acetate) is 50 to 90 percent throughout the 
profile and is less than 75 percent (sum) in some part of 
the upper 30 inches. 

The A horizon has color of 5YR 4/2, 4/8, or 5/2 or of 
2.5YR 5/2 or 5/3. It has moist color of SYR 3/2, 2.5 YR 
3/2, or 10R 3/2 or 3/3. It is 20 to 35 percent gravel. The 
horizon is medium acid to neutral. 

The Bt horizon has color of 5YR 4/3 or 5/3, 2.5 YR 
5/2 or 6/2, or 10R 5/2. It has moist color of 5YR 3/2, 
3/3, or 4/3, 2.5YR 4/2, or 10R 3/2 or 3/3. It is gravelly 
clay loam, very gravelly clay loam, gravelly clay, or very 
gravelly clay. The horizon averages 35 to 50 percent 
gravel and 27 to 35 percent clay in the particle size 
control section. It is medium acid or slightly acid. 


Dingman Series 


The Dingman series consists of moderately deep, 
well drained soils on hills and mountains. These soils 
formed in material weathered from serpentine and 
peridotite. Slopes range from 5 to 50 percent. 

Soils of the Dingman series are fine, serpentinitic, 
mesic Pachic Ultic Argixerolls. 

Typical pedon of a Dingman cobbly clay loam in an 
area of Dingman-Beaughton complex, 5 to 50 percent 
slopes; about 5.5 miles south of Covelo, 1.1 miles along 
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the My Ranch Road from the main gate of Inspiration 
Point; 0.4 mile southeast along a dirt road toward 
Round Mountain, on the north-facing roadcut; 700 feet 
north and 900 feet west of the southeast corner of sec. 
31, T. 22 N., R. 12 W., MDBM, Jamison Ridge 
Quadrangle. 


A—0 to 5 inches; dark reddish gray (BYR 4/2) cobbly 
clay loam, dark reddish brown (5YR 3/2) moist; 
weak coarse and very coarse granular structure; 
slightly hard, friable, sticky and plastic; few very fine 
and fine roots; common very fine and fine tubular 
pores; 15 percent pebbles 2 to 75 millimeters in 
diameter and 15 percent cobbles 75 to 150 
millimeters in diameter; mildly alkaline (pH 7.5); 
clear smooth boundary. 

Bt1—5 to 14 inches; dark reddish gray (SYR 4/2) cobbly 
clay loam, dark reddish brown (5YR 3/2) moist; 
moderate coarse subangular blocky structure; hard, 
firm, sticky and plastic; common very fine and fine 
roots and many medium and coarse roots; common 
very fine and fine tubular pores; few thin clay films 
on peds and in pores; 15 percent pebbles 2 to 75 
millimeters in diameter and 15 percent cobbles 75 
to 150 millimeters in diameter; mildly alkaline (pH 
7.5); gradual smooth boundary. 

Bt2—14 to 26 inches; dark reddish brown (BYR 3/2) 
gravelly clay, dark reddish brown (5YR 3/3) moist; 
strong medium prismatic structure; very hard, very 
firm, very sticky and very plastic; common very fine 
and fine roots and many medium roots; many very 
fine and fine tubular pores; many thick clay films on 
peds and in pores; 35 percent pebbles 2 to 75 
millimeters in diameter; mildly alkaline (pH 7.6); 
clear smooth boundary. 

Crt—26 inches; variegated dark brown (10YR 4/3) and 
dark yellowish brown (10YR 4/4) weathered 
serpentine and peridotite, variegated very dark 
grayish brown (10YR 3/2) and light yellowish brown 
(10YR 6/4) moist; weathered material consists of 
rounded cobbles 75 to 150 millimeters in diameter; 
roots extending along cracks; common thick clay 
films on faces of rock. 


Thickness of solum and depth to a paralithic contact 
are 20 to 40 inches. The profile between depths of 7 
and 21 inches is dry in all parts from June to October 
and is moist in all parts from December to May. The 
mean annual soil temperature ranges from 54 to 58 
degrees F. Organic matter content is more than 1 
percent to a depth of 20 inches or more. Base 
saturation (ammonium acetate) ranges from 50 to 100 


percent throughout the profile and is less than 75 
percent (sum) in some part of the upper 30 inches. The 
calcium to magnesium ratio is 1:1 or less. The profile is 
neutral or mildly alkaline throughout. 

The A horizon has color of 10YR 4/2, 7.5YR 4/2, or 
5YR 4/2. tt has moist color of 7.5 YR 3/2 or 5YR 3/2. It 
has 27 to 35 percent clay and 20 to 35 percent rock 
fragments. 

The Bt horizon has color of 7.5 YR 4/2 or of 5YR 3/2 
or 4/2. It has moist color of 10YR 3/3, 7.5 YR 3/2, or 
5YR 3/2 or 3/3. It is cobbly clay loam, cobbly clay, or 
gravelly clay and averages 35 to 50 percent clay and 20 
to 35 percent rock fragments. 


Dunsmuir Series 


The Dunsmuir series consists of deep, well drained 
soils on hills and mountains. These soils formed in 
material weathered from metasedimentary rock. Slopes 
range from 5 to 75 percent. 

Soils of the Dunsmuir series are fine-loamy, oxidic, 
mesic Ultic Haploxeralfs. 

Typical pedon of a Dunsmuir loam in an area of 
Dunsmuir-Maymen Variant complex, 15 to 50 percent 
slopes; about 3.4 miles east along Dos Rios Road from 
its intersection with Highway 101, in Laytonville; 1 mite 
north on farm road to intersection with jeep trail and 0.1 
mile east of roadcut on south-facing bank of road; 2,700 
feet south and 1,100 feet west of the southeast corner 
of sec. 33, T. 22 N., R. 14 W., MDBM, Laytonville 
Quadrangle. 


O—0.25 inch to 0; duff of partially decomposed and 
undecomposed leaves and twigs. 

A—0 to 5 inches; yellowish red (BYR 5/6) and dark 
yellowish brown (10YR 3/4) loam, dark reddish 
brown (5YR 3/4) moist; moderate fine granular 
structure; soft, friable, slightly sticky and nonplastic; 
‘many very fine and fine roots and common coarse 
roots; many very fine and fine interstitial pores and 
common medium and coarse tubular pores; 10 
percent pebbles 2 to 25 millimeters in diameter; 
neutral (pH 7.0); clear wavy boundary. 

Bt1—5 to 11 inches; yellowish red (5YR 4/6) clay loam, 
dark red (2.5YR 3/6) moist; moderate fine 
subangular blocky structure parting to moderate 
very fine subangular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine, 
fine, and medium roots and few coarse roots; 
common very fine and fine interstitial and tubular 
pores and few medium tubular pores; few thin silt 
films on peds; 10 percent pebbles 2 to 25 
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millimeters in diameter; neutral (pH 7.0); gradual 
wavy boundary. 

Bt2—11 to 21 inches; red (2.5 YR 4/6) gravelly clay 
foam, dark red (2.5 YR 3/6) moist; moderate medium 
subangular blocky structure parting to moderate fine 
subangular blocky; slightly hard, friable, sticky and 
plastic; common very fine, fine, medium, and coarse 
roots; few very fine and fine interstitial pores and 
common medium and coarse tubular pores; many 
moderately thick clay films on peds and in pores; 15 
percent pebbles 2 to 25 millimeters in diameter; 
neutral (pH 7.0); gradual wavy boundary. 

Bt3—21 to 45 inches; red (2.5YR 4/6) gravelly clay 
loam, dark red (2.5 YR 3/6) moist; moderate fine 
subangular blocky structure; slightly hard, friable, 
sticky and plastic; few fine and medium roots; few 
fine and common medium tubular pores; continuous 
thick clay films on peds and in pores; 10 percent 
pebbles 2 to 25 millimeters in diameter and 5 
percent cobbles 75 to 100 millimeters in diameter; 
neutral (pH 6.8); gradual wavy boundary. 

Cr—45 inches; weathered saprolite; rock fragments are 
red (2.5 YR 4/6) with very dark gray (N 3/0) centers. 


Depth to soft bedrock is 40 to 60 inches. The profile 
between depths of 6 and 18 inches is dry in all parts 
from June to October and is moist in all parts from 
December to May. The mean annual soil temperature is 
52 to 59 degrees F. The ratio of gibbsite plus 
extractable iron oxide to clay is 0.2 or more. The upper 
20 inches of the Bt horizon averages 30 to 35 percent 
clay. The profile is slightly acid or neutral throughout. 

The A horizon has color of 10YR 3/4, of 7.5YR 4/6, 
5/6, or 5/8, or of 5YR 4/4, 4/6, or 5/6. It has moist color 
of SYR 3/4 or 4/4 or of 2.5 YR 3/6. It is 20 to 27 percent 
clay and 5 to 10 percent gravel. 

The Bt horizon has color of 7.5YR 5/6 or 5/8, 5YR 
4/6, or 2.5YR 4/6. It has moist color of 5YR 5/8 or of 
2.5YR 3/4, 3/6, 4/6, or 5/6. It is clay loam or gravelly 
clay loam and is 30 to 40 percent clay, 5 to 20 percent 
gravel, and 0 to 10 percent cobbles. 

In some areas there is a BCt or Ct horizon. Colors 
and textures of the BCt or Ct horizon are the same as 
those of the Bt horizon. Variegated moist color of 10YR 
4/3 or 7/3 or of 7.5YR 4/4 or 5/8 is present in the A, Bt, 
or Ct horizon in some areas. 


Etsel Series 


The Etsel series consists of very shallow, somewhat 
excessively drained soils on hills and mountains. These 
soils formed in material weathered from sandstone and 
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shale. Slopes range from 15 to 75 percent. 

Soils of the Etsel series are loamy-skeletal, mixed, 
nonacid, mesic Lithic Xerorthents. 

Typical pedon of an Etsel gravelly loam on a south- 
facing slope in an area of Maymen-Etsel-Snook 
complex, 30 to 75 percent slopes; about 125 feet 
southwest of the crest of Horse Pasture Ridge, near 
Covelo, in Mendocino Nationai Forest; in the 
NW'ANW'A of sec. 34 (projected), T. 21 N., R. 11 W., 
MDBM, Thatcher Ridge Quadrangle. 


A1—0 to 3 inches; light yellowish brown (10YR 6/4) 
gravelly loam, dark yellowish brown (10YR 4/4) 
moist; moderate fine and inedium subangular blocky 
structure; slightly hard, friable, nonsticky and slightly 
plastic; common very fine roots; many very fine 
interstitial pores; 30 percent pebbles 2 to 75 
millimeters in diameter; slightly acid (pH 6.3); clear 
smooth boundary. 

A2—3 1o 7 inches; light yellowish brown (10YR 6/4) 
very gravelly loam, dark yellowish brown (10YR 4/4) 
moist; moderate medium subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; few very fine roots; common very 
fine tubular pores; 35 percent pebbles 2 to 75 
millimeters in diameter and 10 percent cobbles 75 
to 150 millimeters in diameter; medium acid (pH 
6.0); abrupt wavy boundary. 

R—7 inches; fractured, slightly weathered, fine grained 
sandstone and shale. 


The depth to bedrock ranges from 4 to 10 inches. 
The profile at the lithic contact is dry from June to 
October and is moist from November to May. The mean 
annual soil temperature just above the bedrock is 53 to 
59 degrees F. Rock fragment content averages 35 to 55 
percent and ranges from 20 to 65 percent. 

The A horizon has color of 10YR 5/3, 5/4, 6/2, 6/3, or 
6/4 or of 7.5YR 6/2 or 6/4. It has moist color of 10YR 
3/4, 4/2, 4/3, or 4/4 or of 7.5 YR 3/4 or 4/2. It is very 
gravelly loam, gravelly loam, or very gravelly sandy 
loam. The horizon averages more than 35 percent rock 
fragments. It is medium acid or slightly acid. 


Feliz Series 


The Feliz series consists of very deep, well drained 
soils on flood plains. It formed in alluvium derived from 
mixed sedimentary rock. Slopes range from O to 8 
percent. 

Soils of the Feliz series are fine-loamy, mixed, 
thermic Cumulic Haploxerolls. 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 167 


Typical pedon of Feliz loam, 0 to 2 percent slopes, 
on the south side of a vineyard avenue; 700 feet west 
of Mountain House Road and 1,700 feet south of Feliz 
Bridge, south of Hopland; 4,850 feet north and 700 feet 
east of the southwest corner of sec. 30, T. 13 N., R. 11 
W., MDBM (projected), Hopland Quadrangle. 


Ap—0 to 2 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, slightly sticky and slightly plastic; many 
very fine and fine roots; common very fine and fine 
interstitial pores; slightly acid (pH 6.1); abrupt 
smooth boundary. 

A2—2 to 7 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; moderate coarse 
and very coarse subangular blocky structure; very 
hard, friable, slightly sticky and slightly plastic; 
common very fine and fine roots; many very fine 
and fine interstitial pores; 5 percent pebbles 2 to 15 
millimeters in diameter; neutral (pH 7.0); abrupt 
wavy boundary. 

A3—7 to 26 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark brown (10YR 2/2) moist; moderate 
medium and coarse subangular blocky structure; 
hard, friable, sticky and slightly plastic; common 
very fine and fine roots; many very fine and 
common fine interstitial pores and few medium 
tubular pores; 5 percent pebbles 2 to 20 millimeters 
in diameter; mildly alkaline (pH 7.5); clear wavy 
boundary. 

C1— 26 to 39 inches; dark grayish brown (10YR 4/2) 
clay loam, very dark gray (10YR 3/1) moist; 
moderate medium and coarse subangular blocky 
structure; hard, friable, sticky and plastic; few very 
fine and fine roots; common very fine and fine 
interstitial pores; 3 percent pebbles 2 to 20 
millimeters in diameter; mildly alkaline (pH 7.5); 
clear wavy boundary. 

C2—39 to 55 inches; dark grayish brown (10YR 4/2) 
clay loam, very dark gray (10YR 3/1) moist; weak 
medium subangular blocky structure parting to 
moderate fine granular; slightly hard, friable, sticky 
and plastic; few very fine and fine roots; common 
very fine and fine interstitial pores; 5 percent 
pebbles 2 to 20 millimeters in diameter; mildly 
alkaline (pH 7.5); gradual wavy boundary. 

C3—55 to 62 inches; dark grayish brown (10YR 4/2) 
loam, dark brown (10YR 3/3) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few very fine and 
fine roots; common fine interstitial pores; 13 percent 


pebbles 2 to 75 millimeters in diameter; mildly 
alkaline (pH 7.5). 


The thickness of the solum ranges from 20 to 46 
inches. The profile is more than 60 inches deep. The 
profile between depths of 6 and 18 inches is dry in all 
parts from June to October and is moist in all parts from 
December to May. The mean annual soil temperature 
ranges from 59 to 62 degrees F. Rock fragment content 
ranges from O to 15 percent in most pedons. Some 
pedons are 25 to 50 percent rock fragments below a 
depth of 36 inches. 

The A horizon has color of 10YR 4/2, 5/2, or 5/3. It 
has moist color of 10YR 2/2, 3/2, or 3/3. It is loam or 
clay and is 18 to 30 percent clay. Base saturation 
(ammonium acetate and sum) ranges from 75 to 95 
percent. Organic carbon content decreases irregularly 
with increasing depth. Reaction is slightly acid to mildly 
alkaline. 

The C1 horizon has color of 10YR 4/2, 4/3, 5/2, 5/3, 
or 6/3. It has moist color of 10YR 3/1, 3/2, 3/3, 4/2, or 
4/3. It is loam or clay loam and is 20 to 30 percent clay. 

The C2 and C3 horizons have the same colors as 
does the C1 horizon. They are loam, clay loam, or 
sandy clay loam and are gravelly or very gravelly in 
some pedons. Reaction is neutral or mildly alkaline. 


Fluvaquents 


Fluvaquents consist of very deep, very poorly drained 
or poorly drained soils on flood plains. These soils 
formed in recent alluvium derived from sedimentary 
rock. Slopes range from O to 1 percent. 

Reference pedon of Fluvaquents, O to 1 percent 
slopes, about 2 miles north of Willits and 1,200 feet 
east of Highway 101; 2,100 feet west and 550 feet 
south of the northeast corner of sec. 6, T. 18 N., R. 13 
W., MDBM, Willits NE Quadrangle. 


A1—0 to 2 inches; light gray (10YR 7/2) very fine sandy 
loam, brown (10YR 4/3) moist; common fine distinct 
strong brown (7.5YR 5/6) and grayish brown (2.5Y 
5/2) mottles, fine prominent yellowish red (5YR 4/6) 
moist; strong very fine subangular blocky structure; 
hard, friable, nonsticky and slightly plastic; many 
very fine and fine roots; many very fine and fine and 
common medium irregular pores; slightly acid (pH 
6.5); abrupt smooth boundary. 

A2—2 to 4 inches; brown (10YR 5/3) very fine sandy 
loam, brown (10YR 4/3) moist; common fine distinct 
reddish yellow (7.5YR 6/6) and grayish brown (2.5Y 
5/2) mottles, common fine prominent strong brown 
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(7.5YR 4/6) moist; weak fine subangular blocky 
structure; slightly hard, very friable, nonsticky and 
nonplastic; common very fine and fine roots; many 
very fine and fine tubular and irregular pores and 
common medium tubular pores; mildly alkaline (pH 
7.5); abrupt smooth boundary. 

Bg—4 to 25 inches; light yellowish brown (10YR 6/4) silt 
loam, brown (10YR 4/3) moist; common fine 
prominent yellowish brown (10YR 5/6) and light 
gray (2.5Y 7/2) mottles, common fine distinct dark 
grayish brown (10YR 4/2) and grayish brown (2.5Y 
5/2) moist; moderate fine subangular blocky 
Structure; slightly hard, friable, nonsticky and slightly 
plastic; many very fine and fine roots; many very 
fine and fine and few medium tubular and irregular 
pores; mildly alkaline (pH 7.4); abrupt smooth 
boundary. 

C—25 to 30 inches; pale brown (10YR 6/3) loamy sand, 
dark yellowish brown (10YR 4/4) moist; common 
fine distinct light gray (10YR 6/1) and brownish 
yellow (10YR 6/6) mottles, common fine faint 
grayish brown (10YR 5/2) moist; single grain; loose, 
very friable, nonsticky and nonplastic; common very 
fine and fine roots; common very fine and fine 
tubular and irregular pores; neutral (pH 7.2); abrupt 
smooth boundary. 

Ab—30 to 42 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; common fine prominent 
strong brown (7.5YR 5/8) and light gray (10YR 6/1) 
mottles, common fine prominent strong brown 
(7.5YR 4/6) and gray (5Y 5/1) moist; moderate fine 
subangular blocky structure; hard, friable, nonsticky 
and slightly plastic; common very fine and fine 
roots; many very fine and fine tubular and irregular 
pores; mildly alkaline (pH 7.4); clear wavy 
boundary. 

Cg1—42 to 56 inches, light yellowish brown (10 YR 6/4) 
and light brownish gray (10YR 6/2) alternating 
layers of sand and loamy sand 1 to 4 inches thick, 
brown (7.5YR 4/4) and dark grayish brown (10YR 
4/2) moist; common fine prominent yellowish brown 
(10YR 5/8) mottles, gray (5Y 5/1) moist; sand is 
single grain and is loose, nonsticky and nonplastic; 
loamy sand is massive and is hard, very friable, 
nonsticky and nonplastic; many very fine and fine 
roots; common very fine and fine tubular pores; 
mildly alkaline (pH 7.4); abrupt wavy boundary. 

Cg2—56 to 63 inches; light yellowish brown (10YR 6/4) 
and light gray (10YR 6/1) silt loam, dark yellowish 
brown (10YR 3/4) and gray (5Y 5/1) moist; common 
fine prominent yellowish brown (10YR 5/8) mottles, 
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reddish brown (5YR 4/3) and black (10YR 2/1) 
moist; moderate fine angular blocky structure; hard, 
friable, slightly sticky and plastic; many very fine 
and fine roots and common medium roots; many 
very fine and fine tubular pores and common 
medium tubular pores; mildly alkaline (pH 7.4). 


` The profile is more than 60 inches deep. The profile 
between depths of 6 and 18 inches is moist in all parts 
from November to June and is saturated from 
November to March. The mean annual soi! temperature 
is about 57 degrees F. The average clay content in the 
particle size control section ranges from 15 to 30 
percent. Organic matter content decreases irregularly 
with increasing depth. 

The A horizon has color of 10YR 5/2, 5/3, 6/2, 6/3, or 
7/2 or of 2.5Y 6/2. Mottles are common or many, fine, 
and distinct or prominent in color of 7.5YR 5/6, 5/8, or 
6/6, 10YR 5/6, or 2.5Y 5/2. Moist matrix colors are 
10YR 3/2, 3/3, 4/2, or 4/8 or 2.5Y 4/2. Moist mottle 
colors are SYR 4/4 or 4/6, 7.5 YR 3/4 or 4/6, or 2.5Y 
4/4. Texture is sandy loam, very fine sandy loam, loam, 
silt loam, or clay loam. The horizon is slightly acid or 
neutral. 

The Ab horizon, where present, has the same colors 
as the A horizon, but it also has moist mottle color of 
5Y 5/1. The Ab horizon is silt loam, loam, or clay loam. 
It is neutral or mildly alkaline. 

The B and C horizons have color of 10YR 5/4, 6/1, 
6/2, 6/3, or 6/4. They have common or many, fine, and 
faint, distinct, or prominent mottles in colors of 10YR 
5/6, 5/8, 6/1, or 6/6 or of 2.5Y 5/2 or 7/2. Moist colors 
are 7.5 YR 4/4; 10YR 3/2, 3/3, 3/4, 4/1, 4/2, 4/3, or 4/4; 
or 2.5Y 3/2. Moist mottle colors are 5YR 4/3, 4/4, 4/6, 
5/6, or 6/6; 7.5 YR 4/4, 4/6, or 5/6; 10YR 2/1, 4/2, 5/2, or 
5/6; 2.5Y 4/2, 5/2, or 5/4; 5Y 4/1, 5/1, or 5/2; or N 6/0. 
The horizons are stratified sand, loamy sand, sandy 
loam, silt loam, loam, or silty clay loam. They are 
neutral or mildly alkaline. 


Frenchman Series 


The Frenchman series consists of very deep, well 
drained soils on river terraces. These soils formed in 
alluvium derived from sandstone. Slopes range from O 
to 9 percent. 

Soils of the Frenchman series are loamy-skeletal, 
mixed, isomesic Ustic Dystropepts. 

Typical pedon of a Frenchman gravelly loam in an 
area of Gschwend-Frenchman complex, O to 9 percent 
slopes, 7 miles west on Highway 20 from Highway 101, 
in Willits, 4.8 miles northwest on Irmulco Road to a 
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gravel pit, 0.8 mile northeast on Old McGuire Ranch 
Road to intersection with Redwood Creek Road, 0.2 
mile north on Redwood Creek Road and 100 feet west 
of that road; 750 feet north and 450 feet west of the 
southeast corner of sec. 2, T. 18 N., R. 15 W., MDBM, 
Willits NW Quadrangle. 


O—1 inch to 0; slightly decomposed redwood needles 
and twigs. 

A—0 to 10 inches; grayish brown (10YR 5/2) gravelly 
loam, very dark brown (10YR 2/2) moist; moderate 
very fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine and fine roots and common medium roots; 
many very fine and fine tubular pores; 25 percent 
pebbles 2 to 20 millimeters in diameter; neutral (pH 
7.0); gradual smooth boundary. 

Bw1—10 to 16 inches; pale brown (10YR 6/3) very 
gravelly loam, brown (10YR 4/3) moist; moderate 
fine granular structure; slightly hard, friable, slightly 
sticky and slightly plastic; common very fine, fine, 
and medium roots and few coarse roots; many very 
fine and fine tubular pores and few medium tubular 
pores; 35 percent pebbles 2 to 50 millimeters in 
diameter; neutral (pH 7.0); clear smooth boundary. 

Bw2—16 to 30 inches; pale brown (10YR 6/3) very 
gravelly loam, brown (10YR 4/3) moist; massive; 
soft, friable, slightly sticky and slightly plastic; few 
very fine, fine, and coarse roots and common 
medium roots; common very fine and fine interstitial 
pores; 35 percent pebbles 2 to 50 millimeters in 
diameter; neutral (pH 7.0); clear wavy boundary. 

2C1—30 to 46 inches; pale brown (10YR 6/3) very 
gravelly loamy sand, brown (10YR 4/3) moist; 
massive; soft, loose, nonsticky and nonplastic; few 
very fine and fine roots; common very fine and fine 
interstitial pores; 40 percent pebbles 2 to 75 
millimeters in diameter; neutral (pH 6.8); clear wavy 
boundary. 

2C2—46 to 64 inches; pale brown (10YR 6/3) extremely 
gravelly sand, dark yellowish brown (10YR 4/4) 
moist; massive; soft, loose, nonsticky and 
nonplastic; few very fine and fine roots; few very 
fine and fine interstitial pores; 65 percent pebbles 2 
to 75 millimeters in diameter and 5 percent cobbles 
75 to 100 millimeters in diameter; neutral (pH 6.8). 


The profile is more than 60 inches deep. The 
thickness of the solum ranges from 28 to 45 inches. 
The profile between depths of 14 and 110 inches is 
moist in all parts from November 1 to June 15 and is 
dry in some or all parts from July 15 to October 1 in 


most years. The mean annual soil temperature ranges 
from 52 to 56 degrees F. The difference between the 
mean summer and mean winter soil temperature ranges 
from 5 to 9 degrees. The particle size control section 
ranges from 5 to 25 percent clay and averages 10 to 18 
percent clay. 

The A horizon has color of 10YR 4/2, 4/3, 5/2, 5/3, 
5/4, or 6/4 or of 7.5YR 5/2 or 6/4. It has moist color of 
10YR 2/2, 3/2, 3/3, 4/3, 4/4, or 5/4 or of 7.5YR 3/2 or 
4/4. The horizon is gravelly loam and is 10 to 20 
percent clay and 15 to 35 percent gravel. It is neutral to 
medium acid. 

The Bw horizon has color of 10YR 5/3, 5/4, 6/3, 6/4, 
7/3, or 7/4 or of 7.5YR 6/4. It has moist color of 10YR 
4/3, 4/4, 4/6, 5/4, or 5/6 or of 7.5YR 3/4 or 4/4. The 
horizon is stratified very gravelly sandy loam and very 
gravelly loam and is 10 to 25 percent clay and 35 to 50 
percent total rock fragments. It is neutral to medium 
acid. 

The C horizon has color of 10YR 5/4, 6/3, 6/4, 6/6, 
7/8, or 7/4 or of 2.5Y 6/4. It has moist color of 10YR 
4/3, 4/4, 5/4, 5/6, or 6/4. The horizon is stratified sand, 
loamy sand, sandy loam, or loam and is very gravelly, 
very cobbly, extremely gravelly, or extremely cobbly. It 
is 5 to 15 percent clay, 25 to 80 percent gravel, and 10 
to 40 percent cobbles. Total coarse fragment content 
ranges from 35 to 90 percent. Reaction is neutral to 
strongly acid. 


Gielow Series 


The Gielow series consists of very deep, somewhat 
poorly drained soils on aliuvial plains and fans. These 
soils formed in alluvium derived from sedimentary rock. 
Slopes range from 0 to 5 percent. 

Soils of the Gielow series are fine-loamy, mixed, 
mesic Cumulic Haplaquolls. 

Typical pedon of Gielow sandy loam, 0 to 5 percent 
slopes, 0.3 mile west of Eastside Road and 150 feet 
south of Gielow Lane, in Talmage; lat. 39?7'7" N., long. 
123?9'57" W. (nonsectionized Yokayo Rancheria); 
Elledge Peak Quadrangle. 


Ap1—0 to 4 inches; brown (10YR 5/3) sandy loam, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium and coarse subangular blocky structure 
parting to moderate very fine and fine subangular 
blocky; slightly hard, friable, nonsticky and 
nonplastic; many very fine roots; common very fine 
and fine and few coarse tubular pores; 5 percent 
pebbles 2 to 10 millimeters in diameter; medium 
acid (pH 6.0); clear wavy boundary. 
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Ap2—4 to 8 inches; brown (10YR 5/3) loam, very dark 
grayish brown (10YR 3/2) moist; moderate coarse 
and very coarse subangular blocky structure; 
slightly hard, friable, slightly sticky and nonplastic; 
few very fine and common fine roots; common fine, 
medium, and coarse tubular pores; 5 percent 
pebbles 2 to 10 millimeters in diameter; medium 
acid (pH 6.0); clear wavy boundary. 

A1—8 to 11 inches; brown (10YR 5/3) loam, very dark 
grayish brown (10YR 3/2) moist; moderate very 
coarse subangular blocky structure parting to 
moderate coarse subangular blocky; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots and few fine and coarse roots; 
common fine, medium, and coarse tubular pores; 5 
percent pebbles 2 to 10 millimeters in diameter; 
medium acid (pH 6.0); clear wavy boundary. 

A2—11 to 18 inches; brown (10YR 5/3) sandy loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate coarse and very coarse subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; common very fine and coarse 
roots and few medium roots; common very fine and 
fine tubular pores and few coarse tubular pores; few 
thin clay films on peds and in pores; 5 percent 
pebbles 2 to 10 millimeters in diameter; medium 
acid (pH 6.0); gradual wavy boundary. 

BAt—18 to 37 inches; brown (10YR 5/3) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
common fine distinct brown (10YR 4/3, moist) 
mottles; moderate medium subangular blocky 
structure; slightly hard, friable, slightly sticky and 
nonplastic; few very fine and fine roots; common 
very fine and fine and few medium tubular pores; 
few thin and moderately thick clay films on peds 
and in pores; 5 percent pebbles 2 to 10 millimeters 
in diameter; slightly acid (pH 6.2); gradual wavy 
boundary. 

Btg— 37 to 48 inches; light brownish gray (2.5Y 6/2) 
sandy loam, dark grayish brown (10YR 4/2) moist; 
common fine distinct brown (7.5 YR 5/4, moist) 
mottles; massive; slightly hard, very friable, 
nonsticky and nonplastic; few very fine roots; 
common very fine, fine, medium, and coarse tubular 
pores; common moderately thick clay films in pores; 
5 percent pebbles 2 to 10 millimeters in diameter; 
neutral (pH 6.8); abrupt wavy boundary. 

C—48 to 65 inches; light yellowish brown (2.5Y 6/4) 
sandy loam, brown (10YR 5/3) moist; massive; 
Slightly hard, very friable, nonsticky and nonplastic; 
few very fine and fine roots; common very fine, fine, 
medium, and coarse tubular pores; 5 percent 
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pebbles 2 to 10 millimeters in diameter; neutral (pH 
7.0). 


The profile is more than 60 inches deep. The profile 
between depths of 8 and 21 inches is dry from July 1 to 
October 15 and is moist the rest of the year. The mean 
annual soil temperature is 55 to 59 degrees F. The 
profile is O to 10 percent gravel throughout. Base 
saturation (ammonium acetate) is more than 50 percent 
throughout the profile. Organic matter content 
decreases irregularly with increasing depth. The mollic 
epipedon is 24 inches thick or more and has mottles in 
the lower part. 

The A horizon has color of 10YR 5/2 or 5/3. It has 
moist color of 10YR 2/1, 3/1, 3/2, or 3/3. The horizon is 
stratified sandy loam or loam. It is medium acid or 
slightly acid. 

The Bt and C horizons have color of 10YR 5/2, 5/3, 
5/4, 6/3, or 7/4 or of 2.5Y 6/2, 6/3, or 6/4. They have 
moist color of 10YR 3/2, 4/2, 4/3, 4/4, or 5/3 or of 2.5Y 
4/4. The horizons are stratified loam, fine sandy loam, 
sandy loam, or sandy clay loam and are 15 to 27 
percent clay. They are medium acid to neutral. They 
have common distinct mottles that have moist color of 
10YR 5/1, 5/6, 6/2, or 7/4, of 5YR 4/6, 5/6, or 5/8, or of 
7.5YR 4/6, 5/4, or 5/6. 


Gschwend Series 


The Gschwend series consists of very deep, well 
drained soils on river terraces. These soils formed in 
alluvium derived from sandstone. Slopes range from O 
to 9 percent. 

Soils of the Gschwend series are fine-loamy, mixed, 
isomesic Ustic Dystropepts. 

Typical pedon of a Gschwend loam in an area of 
Gschwend-Frenchman complex, 0 to 9 percent slopes, 
7 miles west on Highway 20 from Highway 101, in 
Willits; 2.3 miles north on Irmulco Road to bridge 
crossing Olds Creek, then 1.1 miles west on Irmulco 
Road, 200 feet south of Irmulco Road and 95 feet north 
of Olds Creek; 2,500 feet south and 3,900 feet west of 
the northeast corner of sec. 13, T. 18 N., R. 15 W., 
MDBM, Willits NW Quadrangle. 


0—3 inches to 0; redwood needles and twigs. 

A1—-0 to 7 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate fine subangular blocky structure; soft, 
friable, nonsticky and slightly plastic; common very 
fine, fine, and medium roots and few coarse roots; 
few very fine and fine tubular pores; neutral (pH 
7.0); gradual smooth boundary. 
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Bw1—7 to 22 inches; yellowish brown (10YR 5/4) loam, 
dark yellowish brown (10YR 4/4) moist; moderate 
fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine and fine roots and common medium and coarse 
roots; common very fine and fine tubular pores; 
slightly acid (pH 6.5); gradual smooth boundary. 

Bw2—22 to 39 inches; yellowish brown (10YR 5/4) fine 
sandy loam, dark yellowish brown (10YR 4/4) moist; 
weak fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine and fine roots, common medium roots, and 
many coarse roots; many very fine and fine tubular 
pores; few thin clay films bridging sand grains; 
medium acid (pH 6.0); gradual smooth boundary. 

C—39 to 50 inches; yellowish brown (10YR 5/4) 
gravelly fine sandy loam, dark yellowish brown 
(10YR 4/4) moist; weak fine subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; few very fine and fine roots, 
common medium roots, and many coarse roots; 
many very fine and fine interstitial pores; 20 percent 
pebbles 2 to 10 millimeters in diameter; strongly 
acid (pH 5.5); clear smooth boundary. 

2C—50 to 61 inches; light yellowish brown (10YR 6/4) 
very gravelly loamy sand, yellowish brown (10YR 
5/4) moist; massive; loose, nonsticky and 
nonplastic; 35 percent pebbles 2 to 75 millimeters in 
diameter and 10 percent cobbles 75 to 150 
millimeters in diameter; strongly acid (pH 5.5). 


Depth of the profile is more than 60 inches. 
Thickness of the solum ranges from 17 to 40 inches. 
The profile between depths of 7 and 22 inches is moist 
in all parts from November 1 to June 15 and is dry in 
some or all parts from July 15 to October 1 in most 
years. The mean annual soil temperature ranges from 
52 to 56 degrees F. The difference between the mean 
summer and mean winter soil temperature ranges from 
5 to 9 degrees. The particle size control section 
averages 18 to 23 percent clay and is 5 to 35 percent 
coarse fragments. 

The A horizon has color of 10YR 4/2, 4/3, 5/3, or 5/4. 
It has moist color of 10YR 2/1, 2/2, 3/2, 3/3, or 5/3. The 
horizon is loam and is 10 to 20 percent clay and O to 10 
percent gravel. It is neutral to medium acid. 

The B horizon has color of 10YR 5/4, 6/3, 6/4, 7/3, or 
7/4 or of 7.5 YR 5/4. It has moist color of 10YR 3/3, 4/3, 
4/4, 4/6, 5/3, 5/4, or 5/6 or of 7.5YR 3/4 or 4/4. It is 
stratified sandy loam, loam, or sandy clay loam and is 
10 to 27 percent clay and O to 15 percent gravel. It is 
neutrai to strongly acid. 


The C horizon has color of 10YR 5/4, 6/4, 7/3, or 7/4. 
It has moist color of 10YR 4/3, 4/4, 5/4, 5/6, or 6/4 or of 
7.5YR 4/4. It is stratified loamy sand, sandy loam, loam, 
or sandy clay loam and is nongravelly, gravelly, very 
gravelly, or extremely gravelly. It is 5 to 27 percent clay, 
O to 90 percent gravel, 0 to 15 percent cobbles, and O 
to 5 percent stones. Coarse fragment content ranges 
from O to 90 percent. The horizon is neutral to very 
strongly acid. 


Gudgrey Series 


The Gudgrey series consists of very deep, well 
drained soils on mountains. These soils formed in 
material weathered from sandstone, schist, or shale. 
Slopes range from 8 to 75 percent. 

Soils of the Gudgrey series are fine-loamy, mixed, 
mesic Pachic Xerumbrepts. 

Typical pedon of a Gudgrey gravelly sandy clay loam 
in an area of Gudgrey-Bluenose-Neuns complex, 30 to 
50 percent slopes; on Bluenose Ridge along the south 
side of logging road, in roadcut about 10 miles 
northeast of Covelo; 1,700 feet north and 2,000 feet 
west of the southeast corner of Round Valley Indian 
Reservation Tract 16; 1,600 feet north and 650 feet 
east of the northwest corner of sec. 4, T. 23 N., R. 12 
W., MDBM, Bluenose Ridge Quadrangle. 


O—1.5 inches to 0; undecomposed and partially 
decomposed conifer needles, bark, and twigs. 

A1—0 to 12 inches; gray (10YR 5/1) gravelly sandy clay 
loam, very dark gray (10YR 3/1) moist; moderate 
very fine and fine subangular blocky structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; common very fine, fine, and medium roots; 
common very fine, fine, and medium tubular pores; 
20 percent pebbles 2 to 15 millimeters in diameter; 
strongly acid (pH 5.5); gradual wavy boundary. 

A2—12 to 28 inches; gray (10YR 5/1) gravelly sandy 
clay loam, very dark gray (10YR 3/1) moist; 
moderate very fine, fine, and medium subangular 
blocky structure; slightly hard, very friable, slightly 
sticky and slightly plastic; common fine, medium, 
and coarse roots; many very fine tubular pores and 
common fine and medium tubular pores; 20 percent 
pebbles 2 to 10 millimeters in diameter; medium 
acid (pH 5.8); clear wavy boundary. 

Bt1—28 to 39 inches; light brownish gray (10YR 6/2) 
gravelly clay loam, dark gray (10YR 4/1) moist; 
moderate fine and medium subangular blocky 
structure; hard, friable, sticky and plastic; common 
fine, medium, and coarse roots; common very fine 
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and fine tubular pores; common thin clay films on 
peds, as bridges, and in pores; 30 percent pebbles 
2 to 75 millimeters in diameter; medium acid (pH 
5.8); clear wavy boundary. 

2Bt2—39 to 58 inches; variegated light gray (10YR 7/1) 
and yellowish brown (10YR 5/6) gravelly clay loam, 
grayish brown (2.5Y 5/2) and dark yellowish brown 
(10YR 4/6) moist; weak medium prismatic structure 
parting to moderate fine and medium angular 
blocky; hard, friable, sticky and plastic; few very 
fine, fine, and medium roots; few very fine tubular 
pores; many slickensides; few moderately thick clay 
films in pores; 30 percent pebbles 2 to 75 
millimeters in diameter; medium acid (pH 5.8); 
abrupt wavy boundary. 

2Bt3—58 to 70 inches; gray (10YR 5/1) gravelly sandy 
clay loam, very dark gray (10YR 3/1) moist; weak 
medium prismatic structure parting to moderate 
medium and coarse angular blocky; hard, firm, 
sticky and plastic; few very fine, fine, and medium 
roots; few very fine tubular pores; many 
slickensides; 20 percent pebbles 2 to 50 millimeters 
in diameter; slightly acid (pH 6.3). 


Thickness of the solum and depth to bedrock are 
more than 60 inches. The profile between depths of 7 
and 23 inches is dry from June to October and is moist 
the rest of the year. The mean annual soil temperature 
is 47 to 54 degrees F. The umbric epipedon extends to 
a depth of more than 20 inches. The base saturation 
(ammonium acetate) ranges from 40 to 90 percent but 
is less than 50 percent in some part of the profile. Rock 
fragment content is 15 to 35 percent. The B horizon is 
variegated with lithochromic colors in some pedons. 
Organic matter content is 1 to 5 percent in the A 
horizon, and it decreases regularly with increasing 
depth. 

The A horizon has color of 10YR 4/2, 4/8, 5/1, 5/2, or 
5/3. It has moist color of 10YR 2/2, 3/1, 3/2, or 3/3. The 
horizon is 20 to 30 percent clay. It is strongly acid or 
medium acid. 

The Bt horizon has color of 10YR 4/3, 5/1, 5/4, 5/6, 
6/2, 6/3, 7/1, or 7/3. It has moist color of 2.5Y 5/2 or of 
10YR 3/1, 3/2, 3/3, 3/4, 4/1, 4/2, 4/3, 4/6, 5/2, or 5/4. It 
is gravelly clay loam, gravelly sandy clay loam, or 
cobbly clay loam and is 20 to 35 percent clay. It is 
medium acid or slightly acid. 


Haplaquepts 


Haplaquepts are very deep, very poorly drained soils 
that formed in alluvium derived dominantly from 
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sedimentary rock. These soils are in basins and on 
flood plains. Slope ranges from 0 to 1 percent. 

Reference pedon of Haplaquepts, O to 1 percent 
slopes, about 2 miles north of Willits, and 1,750 feet 
east of Highway 101; 1,500 feet west and 380 feet 
south of the northeast corner of sec. 6, T. 18 N., R. 13 
W., MDBM, Willits NE Quadrangle. 


Ag1—0 to 0.5 inch; grayish brown (2.5Y 5/2) clay loam, 
dark grayish brown (2.5Y 4/2) moist; many fine 
prominent dark yellowish brown (10YR 4/6, moist) 
mottles; moderate very fine and fine subangular 
blocky structure; slightly hard, friable, sticky and 
plastic; many very fine and fine roots; many very 
fine and fine interstitial and tubular pores; medium 
acid (pH 6.0); abrupt wavy boundary. 

Ag2—0.5 inch to 3 inches; grayish brown (2.5Y 5/2) 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
many fine prominent dark yellowish brown (10YR 
4/6, moist) mottles; moderate fine granular 
structure; hard, friable, sticky and plastic; many very 
fine, fine, and medium roots; many very fine, fine, 
and medium interstitial pores; medium acid (pH 
6.0); clear wavy boundary. 

ABg—3 to B inches; light olive brown (2.5Y 5/6) clay 
loam, dark grayish brown (2.5Y 4/2) moist; many 
medium prominent dark yellowish brown (10YR 4/4, 
moist) mottles and common fine prominent 
yellowish red (5YR 4/6, moist) mottles; moderate 
fine and medium subangular blocky structure 
parting to moderate very fine and fine subangular 
blocky; hard, friable, sticky and plastic; many very 
fine and fine roots; many very fine tubular and 
interstitial pores and common fine tubular pores; 
slightly acid (pH 6.5); gradual wavy boundary. 

Bgi—8 to 19 inches; light brownish gray (2.5Y 6/2) silty 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
many medium prominent dark yellowish brown 
(10YR 4/4, moist) mottles; moderate fine and 
medium subangular blocky structure parting to 
moderate very fine and fine subangular blocky; 
hard, friable, sticky and plastic; common very fine 
and fine roots concentrated along vertical faces of 
peds; few fine and medium tubular pores; few black 
(10YR 2/1) manganese stains 1 to 4 millimeters in 
diameter on faces of peds; neutral (pH 6.8); gradual 
wavy boundary. 

Bg2—19 to 27 inches; light olive gray (5Y 6/2) silty clay 
loam, dark gray (5Y 4/1) moist; many medium 
prominent strong brown (7.5YR 4/6, moist) mottles 
and common fine prominent yellowish red (SYR 4/6, 
moist) mottles; moderate medium and coarse 
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subanguiar blocky structure; very hard, firm, very 
sticky and plastic; common very fine and fine roots 
and few medium roots; many very fine and fine 
tubular pores; neutral (pH 7.0); gradual wavy 
boundary. 

BCg—27 to 37 inches; gray (5Y 5/1) silty clay loam, 
very dark gray (5Y 3/1) moist; common thin 
prominent dark reddish brown (5YR 3/4, moist) 
mottles; moderate medium and coarse angular 
blocky structure parting to moderate fine and 
medium angular blocky; very hard, firm, sticky and 
plastic; few very fine and fine roots and common 
medium roots; many very fine and fine tubular 
pores; disseminated lime; slightly effervescent; 
neutral (pH 7.2); gradual wavy boundary. 

Cg—37 to 72 inches; gray (5Y 5/1) silty clay, very dark 
gray (N 3/0) moist; common fine distinct dark 
yellowish brown (10YR 4/4, moist) mottles; dark 
gray (N 4/0, moist) pressure faces; massive; very 
hard, firm, sticky and very plastic; common fine 
roots; common very fine tubular and interstitial 
pores; disseminated lime; slightly effervescent; 
moderately alkaline (pH 8.0). 


Thickness of the solum is 25 to 55 inches. The profile 
is more than 60 inches deep. The profile between 
depths of 6 and 15 inches is moist in some part 
throughout the year and is saturated for as long as 4 
months between November and March. The mean 
annual soil temperature is about 57 degrees F. The clay 
content in the particle size control section ranges from 
30 to 50 percent. Layers of gravel, loamy sand, and 
sand are common below a depth of 27 inches. 

The A horizon has color of 2.5Y 5/2, 5/6, or 6/2. It 
has moist color of 10YR 3/2, 3/3, 4/1, or 4/3 or of 2.5Y 
4/2 or 4/3. The horizon is clay, clay loam, loam, silty 
clay loam, or silt loam. It is medium acid or slightly acid. 

The B and C horizons have color of 10YR 5/1, 2.5Y 
5/6 or 6/2, or 5Y 5/1 or 6/2. They have moist color of 
10YR 3/3, 4/1, or 5/1, 2.5Y 4/2, 5Y 3/1 or 4/1, or N 3/0. 
These horizons are clay, silty clay loam, silty clay, or 
clay loam. They are neutral to moderately alkaline. 


Haploxeralfs 


Haploxeralfs are very deep, poorly drained to well 
drained soils on dissected stream terraces and terrace 
escarpments. These soils formed in alluvium derived 
from various kinds of rock. Slopes range from 0 to 50 
percent. 

Reference pedon of Haploxeralfs in an area of 
Haploxeralfs-Argixerolls complex, O to 9 percent slopes, 


0.75 mile west on Branscomb Road from Highway 101 
and about 150 feet east of Branscomb Road, near 
Laytonville; 1,800 feet north and 150 feet east of the 
southwest corner of sec. 12, T. 21 N., R. 15 W., MDBM, 
Laytonville Quadrangle. 


A1—0 to 3 inches; brown (10YR 5/3) sandy loam, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium and thick platy structure parting to 
moderate fine and medium subangular blocky; 
slightly hard, friable, nonsticky and nonplastic; 
common very fine and fine roots and few medium 
and coarse roots; common very fine and fine tubular 
pores and few very fine and fine interstitial pores; 
neutral (pH 6.8); abrupt wavy boundary. 

A2—3 to 9 inches; strong brown (7.5YR 5/6) loam, dark 
brown (7.5YR 3/4) moist; moderate medium and 
coarse subangular blocky structure parting to 
moderate fine and medium subangular blocky; 
slightly hard, firm, slightly sticky and slightiy plastic; 
few very fine and fine roots and common medium 
roots; common very fine and few fine tubular pores; 
medium acid (pH 6.0); clear wavy boundary. 

Bt1—9 to 20 inches; reddish yellow (7.5YR 7/8) loam, 
strong brown (7.5YR 5/6) moist; weak medium 
subangular blocky structure; slightly hard, firm, 
slightly sticky and slightly plastic; many very fine 
roots, few fine roots, and common medium roots; 
many very fine and fine tubular pores and common 
medium and coarse tubular pores; medium acid (pH 
5.8); clear wavy boundary. 

Bt2—20 to 30 inches; reddish yellow (7.5YR 7/8) loam, 
strong brown (7.5YR 5/6) moist; moderate medium 
and coarse subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; many 
very fine and few fine roots; many very fine and 
fine, common medium, and few coarse tubular 
pores; strongly acid (pH 5.5); gradual wavy 
boundary. 

C1—30 to 37 inches; reddish yellow (7.5YR 7/8) 
gravelly sandy loam, strong brown (7.5YR 5/8) 
moist; massive; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine roots and few 
fine and medium roots; many very fine, common 
fine, and few medium tubular pores; 20 percent 
pebbles 2 to 10 millimeters in diameter; medium 
acid (pH 6.0); clear wavy boundary. 

C2—37 to 66 inches; yellowish brown (10YR 5/6) very 
gravelly sandy loam, dark yellowish brown (10YR 
3/6) moist; massive; soft, friable, slightly sticky and 
slightly plastic; common very fine, fine, medium, 
and coarse roots; many very fine, fine, and medium 
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interstitial pores and common very fine and fine 
tubular pores; 45 percent pebbles 2 to 40 
millimeters in diameter; strongly acid (pH 5.5). 


The thickness of the solum is 20 to 60 inches or 
more. The profile between depths of 6 and 18 inches is 
dry from July through October and is moist the rest of 
the year. The mean annual scil temperature is 55 to 59 
degrees F. Reaction is strongly acid to mildly alkaline. 
Mottles, where present, are less than 2 millimeters in 
diameter and have chroma of more than 2 to a depth of 
20 inches. Base saturation (ammonium acetate) is less 
than 50 percent in some part of the profile. 

The A horizon has color of 10YR 4/3, 4/4, 4/6, 5/3, 
5/4, 6/3, 6/4, ot 6/6; 7.5YR 3/2, 3/4, 5/4, or 5/6; or 2.5Y 
6/4. It has moist color of 10YR 3/2, 3/3, 3/4, 3/6, 4/3, or 
4/4; 7.5YR 3/2 or 3/4; or 2.5Y 4/4. The horizon is loam, 
sandy loam, or fine sandy loam and is gravelly in some 
pedons. It is 7 to 20 percent clay. Where the soils are 
poorly drained, moist mottles of 10YR 4/6, 5/6, or 6/4 or 
of 7.5YR 4/6 or 5/6 are common and distinct to the 
surface. 

The Bt horizon has color of 10YR 7/3, 6/4, 6/6, 7/4, 
4/6, or 5/6; 7.5YR 5/6, 6/6, or 7/8; or 2.5Y 7/2, 6/4, or 
6/6. It has moist color of 10YR 4/3, 3/4, 4/4, 5/4, 3/6, 
4/6, 5/6, or 6/6; 7.5YR 3/4, 4/4, 4/6, 5/6, or 4/8; or 2.5Y 
4/4, 5/4, 6/4, 5/6, or 6/6. It is stratified and ranges from 
loam to clay in the poorly drained pedons and from clay 
loam to very gravelly sandy loam in the well drained 
pedons; it is 10 to 40 percent clay. Mottles that have 
moist color of 10YR 5/6 or 6/6 or of 7.5YR 5/8 or 6/8 
are prevalent throughout the horizon in the poorly 
drained pedons. 

The C horizon, where present, has color of 10YR 5/6, 
6/4, or 6/6; 7.5YR 5/6. 6/4, or 7/8; or 2.5Y 6/4. It has 
moist color of 10YR 3/6, 4/4, 4/6, 5/4, or 5/6; 7.5YR 4/4, 
4/6, or 5/8; or 2.5Y 4/4, 5/4, or 6/4. It is stratified very 
gravelly loam to extremely gravelly sandy loam and is 
35 to 75 percent gravel 2 to 75 millimeters in diameter. 


Hellman Series 


The Hellman series consists of very deep, well 
drained soils on hills and mountains. These soils 
formed in material weathered from sandstone or shale. 
Slopes range from 15 to 50 percent. 

Soils of the Hellman series are fine, mixed, thermic 
Mollic Palexeralfs. 

Typical pedon of a Hellman loam in an area of 
Bearwallow-Hellman-Witherell complex, 30 to 50 
percent slopes, 1 mile south on old Yorkville-Hopland 
Road from Hellman Ranch Road, 1,500 feet west on 
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farm road to a north-facing roadcut, near Hopland; 
1,560 feet south and 1,770 feet east of the northwest 
corner of sec. 26, T. 13 N., R. 12 W., MDBM, Hopland 
NW Quadrangle. 


A—0 to 7 inches; brown (7.5YR 4/4) loam, dark 
yellowish brown (10YR 3/4) moist; moderate 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine and fine roots; common very fine and fine 
tubular pores; 10 percent pebbles 2 to 15 
millimeters in diameter; slightly acid (pH 6.1); clear 
wavy boundary. 

AB—7 to 14 inches; strong brown (7.5 YR 5/6) loam, 
brown (7.5YR 4/4) moist; moderate medium, 
coarse, and very coarse subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; few very fine roots; many very fine 
tubular pores and common fine and medium tubular 
pores; 10 percent pebbles 2 to 25 millimeters in 
diameter; slightly acid (pH 6.3); clear wavy 
boundary. 

Bt1—14 to 26 inches; brown (7.5YR 5/4) gravelly clay 
loam, yellowish red (5YR 4/6) moist; weak very 
coarse prismatic structure parting to moderate 
coarse subangular blocky; hard, friable, sticky and 
plastic; few very fine roots; many very fine tubular 
pores and common fine and medium tubular pores; 
few thin clay films on peds and in pores; 15 percent 
pebbles 2 to 20 millimeters in diameter; slightly acid 
(pH 6.5); gradual wavy boundary. 

Bt2— 26 to 40 inches; variegated reddish yellow (5YR 
6/6) and yellowish red (SYR 5/8) gravelly clay loam, 
yellowish red (SYR 4/6) moist; weak medium 
subangular blocky structure; hard, friable, sticky and 
plastic; few very fine and fine roots; many very fine 
and fine tubular pores; common moderately thick 
clay films on peds and in pores; 15 percent pebbles 
2 to 75 millimeters in diameter; slightly acid (pH 
6.5); clear wavy boundary. 

Bt3—40 to 51 inches; strong brown (7.5YR 5/6) gravelly 
clay loam, variegated yellowish red (5YR 5/6) and 
brown (7.5YR 5/4) moist; massive; hard, friable, 
sticky and plastic; few very fine roots; few very fine 
and fine tubular pores; many moderately thick clay 
films in pores; 15 percent pebbles 2 to 75 
millimeters in diameter; slightly acid (pH 6.3); 
gradual wavy boundary. 

Bt4—51 to 72 inches; variegated reddish yellow (7.5YR 
6/8) and strong brown (7.5YR 5/8) clay, strong 
brown (7.5YR 5/8) moist; massive; extremely hard, 
firm, sticky and plastic; few very fine and fine 
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tubular pores; continuous thick clay films in pores; 
slickensides; extremely acid. 
Cr—72 inches; soft sandstone. 


Thickness of the solum is 40 inches or more. The 
profile is more than 60 inches deep. The profile 
between depths of 7 and 21 inches is dry from June to 
October in most years and usually is moist the rest of 
the year. The mean annual soil temperature is 59 to 62 
degrees F. The profile is O to 20 percent gravel 
throughout. Clay content of the argillic horizon 
increases with increasing depth and averages more 
than 35 percent throughout the particle size control 
section. Base saturation is more than 75 percent in 
some part of the Bt horizon. 

The A horizon has color of 10YR 6/3; 7.5 YR 4/4, 5/4, 
5/6. or 6/4; or 5YR 5/4 or 6/4. It has moist color of 
10YR 3/3 or 3/4, 7.5 YR 3/4 or 4/4, or SYR 3/3 or 3/4. 
The horizon is 20 to 25 percent clay. It is slightly acid or 
medium acid. Organic matter content is 1 to 3 percent. 
Where the A horizon has moist chroma of 3, it is 4 to 
10 inches thick. 

The Bt horizon has color of 7.5YR 4/4, 5/4, 5/6, 5/8, 
or 6/8 or of 5YR 5/8 or 6/6. It has moist color of 10YR 
4/8, 4/4, 4/6, 5/4, or 5/6; 7.5YR 3/4, 4/4, 4/6, 5/4, 5/6, or 
5/8; or 5YR 3/4, 4/4, 4/6, or 5/6. The horizon is clay 
loam or clay and is gravelly in some pedons. It is 35 to 
55 percent clay. It is slightly acid to extremely acid and 
becomes more acid with increasing depth. 

Some pedons have a C horizon that has color of 
7.5YR 4/4, 5/4, 5/6, or 6/4. It has moist color of 10YH 
4/4, 4/6, 5/4, 5/6, or 6/4 or of 7.5YR 4/4, 4/6, 5/4, or 
5/6. The horizon is clay or gravelly clay and is 40 to 55 
percent clay and 10 to 20 percent gravel. It is strongly 
acid or extremely acid. 


Henneke Series 


The Henneke series consists of shallow, well drained 
soils on hills and mountains. These soils formed in 
material weathered from serpentinitic rock. Slopes 
range from 15 to 75 percent. 

The soils of the Henneke series are clayey-skeletal, 
serpentinitic, thermic Lithic Argixerolls. 

Typical pedon of a Henneke gravelly loam in an area 
of Henneke-Montara complex, 15 to 50 percent slopes, 
6.5 miles north of Hopland; 0.3 mile southeast of bridge 
over Parsons Creek on River Road (also known as East 
Side Road), then 300 feet east of road; 600 feet south 
and 4,800 feet west of northeast corner of sec. 31, T. 
14 N., R. 11 W., MDBM, Purdys Gardens Quadrangle. 


A—O to 4 inches; dark brown (7.5YR 4/4) gravelly loam, 


dark brown (7.5YR 3/2) moist; weak coarse 
subangular blocky structure parting to moderate 
medium and coarse granular; hard, friable, slightly 
sticky and slightly plastic; many very fine roots; 
many very fine and fine irregular pores and few very 
fine tubular pores; 20 percent pebbles 2 to 75 
millimeters in diameter; mildly alkaline (pH 7.5); 
clear smooth boundary. 

Bt1—4 to 11 inches; dark reddish brown (5YR 3/4) very 
gravelly clay loam, dark brown (7.5YR 3/2) moist; 
moderate fine and medium subangular blocky 
structure; hard, firm, sticky and plastic; few very 
fine, fine, and medium roots; common very fine and 
fine irregular pores and few very fine, fine, and 
medium tubular pores; common thin and few 
moderately thick clay films on ped faces and 
bridging mineral grains; 30 percent pebbles 2 to 75 
millimeters in diameter, 10 percent cobbles 75 to 
250 millimeters in diameter, and 10 percent highly 
weathered, serpentine fragments of pebble size; 
neutral (pH 7.0); clear wavy boundary. 

Bt2—11 to 19 inches; dark reddish brown (5YR 3/4) 
very gravelly clay loam, dark reddish brown (5YR 
3/3) moist; weak fine and medium subangular 
blocky structure; hard, firm, sticky and plastic; few 
very fine and fine roots; common very fine and fine 
tubular and irregular pores; continuous moderately 
thick clay films bridging minerai grains and common 
thin clay films in pores; 35 percent pebbles 2 to 75 
millimeters in diameter, 15 percent cobbles 75 to 
250 millimeters in diameter, and 20 percent highly 
weathered serpentine fragments of pebble size; 
moderately alkaline (pH 8.0); abrupt wavy boundary. 

R—19 inches; hard, fractured serpentine; fractures are 
3 to 7 inches apart; thick continuous clay films on 
rock faces. 


Thickness of the solum and depth to fractured 
serpentinitic rock are 10 to 20 inches. The profile 
between a depth of 6 inches and a lithic contact is dry 
in all parts from June to October and is moist 
throughout from December to May. The mean annual 
soil temperature is 59 to 62 degrees F. Base saturation 
(ammonium acetate and sum) is more than 75 percent 
throughout the profile. The calcium to magnesium ratio 
is 1:1 or less. Organic matter content is assumed to be 
more than 1 percent throughout the profile. 

The A horizon has color of 7.5 YR 4/2 or 4/4 or of 
5YR 3/2 or 4/2. It has moist color of 7.5 YR 3/2 or 5YR 
3/2. It averages 20 to 27 percent clay and 15 to 35 
percent hard rock fragments. It is neutral or mildly 
alkaline. 
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The B horizon has color of 5YR 3/2 or 3/4. It has 
moist color of 7.5YR 3/2 or 5YR 3/3. It is very gravelly 
clay loam or very gravelly clay that averages 35 to 50 
percent clay. It is 35 to 60 percent hard rock fragments 
and 0 to 20 percent soft rock fragments. It is neutral to 
moderately alkaline. 


Hollowtree Series 


The Hollowtree series consists of moderately deep, 
well drained soils on hills and mountains. These soils 
formed in material weathered from sandstone. Slopes 
range from 9 to 75 percent. 

Soils of the Hollowtree series are loamy-skeletal, 
mixed, mesic Ultic Haploxeralfs. 

Typical pedon of a Hollowtree gravelly sandy loam in 
an area of Holohan-Hollowtree complex, 50 to 75 
percent slopes, 14.88 miles north on Bell Springs Road 
from its intersection with Highway 101; 900 feet south 
and 2,000 feet east of the northwest corner of sec. 3, T. 
24 N., R. 16 W., MDBM, Bell Springs Quadrangle. 


O—0.5 inch to 0; decomposed leaves and twigs mixed 
with gravel; gravel is 2 to 35 millimeters in diameter 
and covers 40 percent of the surface. 

A—0 to 4 inches; dark grayish brown (10YR 4/2) 
gravelly sandy loam, dark brown (7.5YR 3/2) moist; 
weak medium granular structure; soft, very friable, 
slightly sticky and nonplastic; many very fine, fine, 
and medium roots; many very fine and fine and few 
medium tubular and interstitial pores; 15 percent 
pebbles 2 to 10 millimeters in diameter and 5 
percent cobbles 75 to 100 millimeters in diameter; 
slightly acid (pH 6.5); clear wavy boundary. 

BAt—4 to 9 inches; yellowish brown (10YR 5/4) gravelly 
loam, dark brown (7.5YR 3/4) moist; weak medium 
subangular blocky structure parting to moderate fine 
granular; slightly hard, very friable, slightly sticky 
and slightly plastic; many very fine, fine, medium, 
and coarse roots; many very fine and few medium 
and coarse tubular and interstitial pores; few thin 
clay films in pores; 25 percent pebbles 2 to 75 
millimeters in diameter and 5 percent cobbles 75 to 
125 millimeters in diameter; medium acid (pH 6.0); 
clear irregular boundary. 

Bt—9 to 24 inches; brown (7.5YR 5/4) very gravelly 
loam, dark brown (7.5YR 3/4) moist; weak medium 
subangular blocky structure parting to moderate fine 
granular; slightly hard, friable, sticky and slightly 
plastic; many very fine, fine, medium, and coarse 
roots; many very fine and fine and common medium 
and coarse interstitial and tubular pores; common 
thin clay films in pores and on peds; 35 percent 
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pebbles 2 to 75 millimeters in diameter, 10 percent 
cobbles 75 to 250 millimeters in diameter, and 5 
percent stones; medium acid (pH 6.0); clear 
irregular boundary. 

Ct—24 to 35 inches; light yellowish brown (10YR 6/4) 
extremely cobbly sandy loam, dark brown (7.5YR 
3/4) moist; massive; slightly hard, friable, sticky and 
slightly plastic; many very fine, fine, medium, and 
coarse roots; common very fine and fine interstitial 
and tubular pores; common thin clay films in pores; 
30 percent pebbles 2 to 75 millimeters in diameter, 
25 percent cobbles 75 to 250 millimeters in 
diameter, and 10 percent stones; medium acid (pH 
6.0); clear irregular boundary. 

R—35 inches; fractured sandstone; fractures are 1 to 3 
inches apart; few thin clay films along faces of 
fractures. 


Thickness of the solum and depth to a lithic contact 
are 20 to 40 inches. The profile between a depth of 14 
inches and the lithic contact is dry in all parts from July 
through October in most years and is moist in all parts 
from November through June. The mean annual soil 
temperature ranges from 55 to 59 degrees F. The 
particle size control section averages 15 to 27 percent 
clay and 35 to 70 percent rock fragments. 

The A horizon has color of 10YR 4/2, 5/2, 5/3, 5/4, 
6/2, 6/3, 7/2, 7/3, or 7/4. It has moist color of 10YR 3/2, 
3/3, 4/2, 4/3, 4/4, or 5/4 or of 7.5YR 3/2. It is gravelly 
sandy loam or gravelly loam and is 10 to 20 percent 
clay and 15 to 35 percent gravel. The A horizon is less 
than 7 inches thick. It is slightly acid or medium acid. 
Base saturation (sum) is 40 to 60 percent. 

The Bt horizon has color of 10YR 5/4, 5/6, 6/4, 7/3, 
7/4, or 7/6 or of 7.5 YR 5/4. It has moist color of 10YR 
5/4 or 5/6, 7.5YR 3/4 or 5/6, or 5YR 5/4. It is gravelly 
loam, gravelly sandy loam, very gravelly loam, or very 
gravelly sandy loam and is 15 to 27 percent clay, 25 to 
60 percent gravel, 0 to 10 percent cobbles, and O to 5 
percent stones. Total rock fragment content ranges 
from 35 to 60 percent. The horizon is strongly acid or 
medium acid. Base saturation (sum) ranges from 40 to 
60 percent but is less than 50 percent in some part of 
the horizon. 

Colors of the C horizon are the same as those of the 
Bt horizon. The C horizon is extremely cobbly sandy 
loam or extremely sandy loam and is 5 to 20 percent 
clay and 60 to 80 percent rock fragments. It is strongly 
acid or medium acid. 


Holohan Series 
The Holohan series consists of very deep, well 
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drained soils on hills and mountains. These soils 
formed in material weathered from sandstone. Slopes 
range from 9 to 75 percent. 

Soils of the Holohan series are loamy-skeletal, 
mixed, mesic Ultic Haploxeralfs. 

Typical pedon of a Holohan very gravelly sandy loam 
in an area of Holohan-Hollowtree complex, 50 to 75 
percent slopes, 14.8 miles north on Bell Springs Road 
from its intersection with Highway 101; 1,100 feet south 


and 2,200 feet east of the northwest corner of sec. 3, T. 


24 N., R. 16 W., MDBM, Bell Springs Quadrangle. 


O—0.5 inch to 0; partially decomposed Douglas fir 
needles and tanoak leaves and twigs mixed with 
gravel; gravel covers 10 percent of surface. 

A—0 to 6 inches; brown (10YR 5/3) very gravelly sandy 
loam, very dark brown (10YR 2/2) moist; weak fine 
subangular blocky structure; slightly hard, very 
friable, nonsticky and nonplastic; many very fine 
and fine roots, common medium roots, and few 
coarse roots; many very fine, fine, and medium 
interstitial and tubular pores; 30 percent pebbles 
and 5 percent cobbles; slightly acid (pH 6.5); clear 
wavy boundary. 

BAt—6 to 15 inches; brown (10 YR 5/3) very cobbly 
loam, dark brown (10YR 3/3) moist; moderate fine 
and medium subangular blocky structure; hard, 
friable, slightly sticky and slightly plastic; common 
very fine, fine, and medium roots and few coarse 
roots; many very fine and fine interstitial pores and 
common very fine, fine, and medium tubular pores; 
20 percent pebbles and 40 percent cobbles; 
medium acid (pH 6.0); clear wavy boundary. 

Bt1—15 to 28 inches; light yellowish brown (10YR 6/4) 
very gravelly sandy loam, dark yellowish brown 
(10YR 3/4) moist; moderate fine subangular blocky 
structure; hard, very friable, slightly sticky and 
slightly plastic; common very fine, fine, and medium 
roots and few coarse roots; many very fine and fine 
interstitial pores and common very fine tubular 
pores; common thin clay films on peds and in pores 
and few moderately thick clay films in pores and on 
rock faces; 40 percent pebbles and 15 percent 
cobbles; strongly acid (pH 5.5); gradual wavy 
boundary. 

Bt2—28 to 43 inches; light yellowish brown (10YR 6/4) 
very gravelly sandy loam, dark yellowish brown 
(10YR 4/4) moist; weak very fine and fine 
subangular blocky structure; hard, very friable, 
nonsticky and slightly plastic; few very fine, fine, 
medium, and coarse roots; many very fine and fine 
interstitial pores and common very fine tubular 


pores; common thin clay films on peds and in pores 
and very few moderately thick clay films on peds; 
40 percent pebbles and 15 percent cobbles; very 
strongly acid (pH 5.0); gradual wavy boundary. 

Bt3—43 to 55 inches; very pale brown (10YR 7/4) very 
gravelly sandy loam, dark yellowish brown (10YR 
4/4) moist; weak fine subangular blocky structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; few very fine, medium, and coarse roots; 
many very fine and fine interstitial pores; common 
thin and very few moderately thick clay films on 
peds; 35 percent pebbles and 10 percent cobbles; 
very strongly acid (pH 4.8); abrupt irregular 
boundary. 

Ct—55 to 61 inches; very pale brown (10YR 7/4) 
extremely gravelly loamy sand, yellowish brown 
(10YR 5/4) moist; massive; slightly hard, very 
friable, nonsticky and nonplastic; few very fine, fine, 
medium, and coarse roots; many very fine and fine 
interstitial pores; common thin clay films on rock 
faces; 70 percent pebbles and 10 percent cobbles; 
very strongly acid (pH 4.5); abrupt irregular 
boundary. 

R—61 inches; hard, fractured sandstone. 


Depth to a lithic contact ranges from 60 to 80 inches. 
The profile between a depth of 16 inches and the lithic 
contact is dry from July to October in most years and 
usually is moist in all parts from November through 
June. The mean annual soil temperature ranges from 
55 to 59 degrees F. The particle size control section is 
18 to 27 percent clay that is 35 to 70 percent rock 
fragments. 

The A horizon has color of 10YR 5/2, 5/3, 6/2, 6/3, 
6/4, 7/2, 7/3, or 7/4. It has moist color of 10YR 2/2, 3/2, 
3/3, 4/2, 4/3, 4/4, 5/3, 5/4, or 5/6 or of 7.5YR 3/4. It is 
very gravelly sandy loam that is 10 to 20 percent clay 
and 35 to 60 percent rock fragments. It is slightly acid 
or medium acid. Base saturation (sum) ranges from 40 
to 75 percent. 

The Bt horizon has color of 10YR 5/3, 5/4, 6/2, 6/4, 
7/2, 7/3, or 7/4. It has moist color of 10YR 3/3, 3/4, 4/3, 
4/4, 5/3, 5/4, or 5/6 or of 7.5YR 4/4, 5/4, 5/6, or 5/8. 
The horizon is loam, sandy loam, sandy clay loam, or 
clay loam and is very cobbly or very gravelly in some 
pedons. It is 14 to 30 percent clay, 35 to 60 percent 
gravel, and 0 to 40 percent cobbles. Total rock fragment 
content is 35 to 60 percent. The horizon is very strongly 
acid to medium acid. Base saturation (sum) ranges from 
35 to 50 percent. 

The C horizon, where present, has the same colors 
as those of the Bt horizon. The C horizon is very 
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gravelly or extremely gravelly loamy sand or sandy 
loam. it is 5 to 15 percent clay, 45 to 80 percent gravel, 
and 0 to 20 percent cobbles. Total rock fragment 
content ranges from 45 to 90 percent. The horizon is 
medium acid to very strongly acid. 


Hopland Series 


The Hopland series consists of moderately deep, well 
drained soils on hills and mountains. These soils 
formed in material weathered from sandstone and 
shale. Slopes range from 15 to 75 percent. 

Soils of the Hopland series are fine-loamy, mixed, 
mesic Typic Haploxeralfs. 

Typical pedon of Hopland loam, 50 to 75 percent 
slopes, 0.9 mile from Mountain House Road along the 
Bradford Ranch Road, past the Fountain Ranch 
Headquarters and old dump, about 50 feet up the hill 
from the road; 950 feet north and 2,750 feet east of the 
southwest corner of sec. 33, T. 18 N., R. 11 W., MDBM, 
Hopland Quadrangle. 


A—0 to 5 inches; yellowish red (5YR 5/6) loam, reddish 
brown (5YR 4/4) moist; moderate fine and medium 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; many very fine and fine 
roots; many fine and medium tubular pores; neutral 
(pH 7.0); clear wavy boundary. 

BAt—5 to 12 inches; yellowish red (5YR 5/6) loam, 
yellowish red (SYR 4/6) moist; moderate fine and 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; few fine and very 
fine roots and common medium and coarse roots; 
many fine and medium tubular pores; few thin clay 
films in pores; medium acid (pH 6.1); clear wavy 
boundary. 

Bt1—12 to 24 inches; yellowish red (BYR 5/6) clay 
loam, yellowish red (5YR 4/6) moist; moderate fine 
and medium subangular blocky structure; hard, firm, 
slightly sticky and plastic; common fine, medium, 
and coarse roots; many very fine, fine, and medium 
tubular pores; common thin clay films in pores and 
as bridges between mineral grains; 5 percent 
pebbles 2 to 50 millimeters in diameter; slightly acid 
(pH 6.5); clear wavy boundary. 

Bt2—24 to 31 inches; yellowish red (5YR 5/6) loam, 
yellowish red (5YR 4/6) moist; moderate fine 
subangular blocky structure; hard, friable, sticky and 
plastic; common fine and medium roots; many very 
fine and fine and common medium tubular pores; 
many thin clay films in pores and few thin clay films 
on peds; 12 percent pebbles 2 to 50 millimeters in 
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diameter; slightly acid (pH 6.5); abrupt wavy 
boundary. 

Cr—31 inches; light yellowish brown (10YR 6/4), soft, 
fractured sandstone and shale; fractures are 1 to 3 
inches apart. 


Thickness of the solum and depth to soft bedrock 
range from 20 to 40 inches. The profile between depths 
of 7 and 19 inches is dry from June to October and is 
moist in ali parts from December to late in April. The 
mean annual soil temperature is 54 to 59 degrees F. 
Base saturation (sum) ranges from 75 to 95 percent. 
Gravel content commonly increases with increasing 
depth and ranges from O to 15 percent. The particle 
size control section is 25 to 35 percent clay. 

The A horizon has color of 10YR 5/4, 6/3, or 6/4, of 
7.5YR 5/6, 6/4, or 6/6, or of 5YR 5/6. It has moist color 
of 10YR 3/4 or 4/4, of 7.5YR 4/4 or 4/6, or of 5YR 3/6, 
4/4, or 4/6. The horizon is 15 to 25 percent clay. It is 
neutral or slightly acid. 

The Bt horizon has color of 7.5YR 5/6, 6/4, or 6/6 or 
of 5YR 5/6 or 6/6. It has moist color of 7.5YR 3/4, 4/4, 
5/4, or 5/6 or of 5YR 4/4, 4/6, 5/4, or 5/6. It is loam or 
clay loam and is 20 to 35 percent clay. It is slightly acid 
or medium acid. 


Kekawaka Series 


The Kekawaka series consists of very deep, well 
drained soils on hills and mountains. These soils 
formed in material weathered from sandstone or 
siltstone. Slopes range from 2 to 75 percent. 

Soils of the Kekawaka series are fine, kaolinitic, 
mesic Ultic Palexeralfs. 

Typical pedon of a Kekawaka loam in an area of 
Sanhedrin-Kekawaka-Speaker complex, 2 to 30 percent 
slopes, east of Willits; in Pine Mountain Estates along 
Ridgewood Drive, 0.2 mile west of road fork at 
Manzanita Flat, 0.55 mile east of pavement's end near 
the culvert on the south side of the road; 1,750 feet 
south and 1,400 feet west of the northeast corner of 
sec. 26, T. 18 N., R. 13 W., MDBM, Willits NE 
Quadrangle. 


0—1 inch to 0; decomposed leaves, pine needles, and 
twigs. 

A—0 to 4 inches; yellowish red (BYR 5/6) loam, dark 
reddish brown (5YR 3/4) moist; strong fine granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; common very fine and fine roots; 
many very fine and fine interstitial pores; 5 percent 
pebbles 2 to 8 millimeters in diameter; slightly acid 
(pH 6.5); abrupt smooth boundary. 
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Bt1—4 to 10 inches; yellowish red (5YR 5/6) clay loam, 
dark reddish brown (BYR 3/4) moist; strong fine and 
medium granular structure; hard, friable, slightly 
sticky and slightly plastic; many very fine roots and 
common fine and medium roots; many very fine 
tubular pores and common fine and medium tubular 
pores; many moderately thick clay films on peds 
and in pores; 10 percent pebbles 2 to 10 millimeters 
in diameter; slightly acid (pH 6.2); clear smooth 
boundary. 

Bt2—10 to 16 inches; yellowish red (BYR 5/6) clay 
loam, yellowish red (5YR 4/6) moist; strong fine and 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots and common fine and medium rocts; many 
very fine and few fine tubular pores; many 
moderately thick clay films on peds and in pores; 7 
percent pebbles 2 to 10 millimeters in diameter; 
slightly acid (pH 6.2); clear smooth boundary. 

Bt3—16 to 35 inches; yellowish red (BYR 5/8) clay 
loam, dark red (2.5 YR 3/6) moist; strong fine and 
medium angular blocky structure; hard, friable, 
slightly sticky and plastic; many very fine roots and 
common fine, medium, and coarse roots; many very 
fine tubular pores and common fine and medium 
tubular pores; continuous thick clay films on peds 
and in pores; 8 percent pebbles 2 to 7 millimeters in 
diameter; slightly acid (pH 6.2); gradual wavy 
boundary. 

Bt4—35 to 61 inches; red (2.5 YR 4/8) clay, red (2.5YR 
4/6) moist; strong fine, medium, and coarse angular 
blocky structure; hard, firm, slightly sticky and 
plastic; common fine, medium, and coarse roots; 
many very fine and fine tubular pores; continuous 
thick clay films on peds and in pores; 12 percent 
pebbles 2 to 7 millimeters in diameter; slightly acid 
(pH 6.2). 


The thickness of the solum is more than 60 inches. 
The profile between depths of 6 and 17 inches is dry 
from July to October in most years and is moist from 
December 15 to May 15. The mean annual soil 
temperature is 54 to 58 degrees F. Rock fragment 
content ranges from 5 to 15 percent. Clay content 
averages more than 35 percent in the particle size 
control section, and it increases with increasing depth. 
Base saturation (sum) ranges from 35 to 70 percent 
throughout the profile. 

The A horizon has color of 10YR 5/4 or 6/4, 7.5YR 
5/4 or 6/4, or 5YR 5/6 or 6/6. It has moist color of 10YR 
3/3, 3/4, or 4/4; 7.5 YR 3/2, 3/4, 4/4, or 4/6; or SYR 3/4 


or 4/4. The horizon is loam and is 20 to 27 percent clay. 


It is slightly acid or medium acid. 

The Bt horizon has color of 7.5YR 5/6 or 7/6; 5YR 
4/6, 4/8, 5/6, or 5/8; or 2.5YR 4/6 or 4/8. It has moist 
colors of 7.5YR 4/4, 4/6, 5/6, or 5/8; 5YR 3/4, 4/4, 4/6, 
or 5/8; or 2.5YR 3/6, 4/6, or 5/8. It is slightly acid to 
strongly acid. The upper part of the argillic horizon is 
clay loam, and the lower part is clay. 


Kibesillah Series 


The Kibesillah series consists of moderately deep, 
well drained soils on mountains. These soils formed in 
material weathered from sandstone. Slopes range from 
30 to 75 percent. 

Soils of the Kibesillah series are loamy-skeletal, 
mixed, isomesic Ultic Haplustalfs. 

Typical pedon of a Kibesillah gravelly loam in an 
area of Yellowhound-Kibesillah complex, 50 to 75 
percent slopes, 1.2 miles northwest on Threechop Road 
from intersection with Highway 20, 1,000 feet northeast 
on dirt road to roadcut on northeast-facing slope; 1,250 
feet south and 2,950 feet east of the northwest corner 
of sec. 24, T. 18 N., R. 15 N., MDBM, Willits NW 
Quadrangle. 


O—1 inch to 0; root mat and duff of needles, leaves, 
and twigs of tanoak and huckleberry. 

A—0 to 3 inches; very pale brown (10YR 7/4) gravelly 
loam, dark brown (10YR 4/3) moist; moderate very 
fine, fine, and medium subangular blocky structure; 
soft, friable, sticky and slightly plastic; many very 
fine and common fine roots; common very fine and 
fine tubular pores; 16 percent pebbles 2 to 25 
millimeters in diameter; neutral (pH 7.0); clear wavy 
boundary. 

BAt—3 to 6 inches; light gray (10YR 7/2) gravelly loam, 
brown (10YR 5/3) moist; moderate fine, medium, 
and coarse subangular blocky structure; slightly 
hard, friable, sticky and nonplastic; few fine and 
medium roots; common very fine and fine tubular 
pores; few thin clay films in pores; 25 percent 
pebbles 2 to 75 millimeters in diameter; neutral (pH 
7.0); abrupt wavy boundary. 

Bt—6 to 21 inches; white (10YR 8/2) very gravelly loam, 
light yellowish brown (10YR 6/4) moist; weak fine 
and medium subangular blocky structure; slightly 
hard, friable, sticky and nonplastic; common very 
fine roots and few fine and medium roots; many 
very fine interstitial pores and few very fine and fine 
tubular pores; common moderately thick and thick 
clay films on rock faces; 40 percent pebbles 2 to 75 
millimeters in diameter and 20 percent cobbles 75 
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to 200 millimeters in diameter; slightly acid (pH 6.5); 
abrupt wavy boundary. 

R— 21 inches; fractured, hard sandstone; more than 90 
percent fractured coarse fragments; roots and clay 
films follow fracture cracks in rock. 


Depth to a lithic contact and thickness of the solum 
are 20 to 40 inches. The profile between depths of 11 
and 34 inches (or to the lithic contract if less than 34 
inches) is moist in all parts from November to June in 
most years and is dry in some or all parts from July to 
October in most years. The mean annual soil 
temperature is 50 to 56 degrees F. The difference 
between the mean summer and mean winter 
temperature ranges from 5 to 9 degrees. 

The A horizon has color of 10YR 7/4 or 6/3. It has 
moist color of 10YR 4/3 or of 7.5YR 3/4 or 4/6. The 
horizon is gravelly loam and is 15 to 35 percent gravel 
and 15 to 20 percent clay. It is slightly acid or neutral. 

The Bt horizon has color of 10YR 7/2 or 8/2. it has 
moist color of 10YR 5/3, 6/4, 4/6, or 4/4 or of 7.5 YR 
4/6. It is very gravelly loam or very gravelly clay loam 
and is 20 to 30 percent clay, 35 to 60 percent gravel, 
and 0 to 20 percent cobbles. Total rock fragment 
content is 35 to 60 percent. Base saturation (sum) is 35 
to 60 percent. The horizon is medium acid or slightly 
acid. 


Maxwell Series 


The Maxwell series consists of very deep, somewhat 
poorly drained soils in basins and on alluvial fans. 
These soils formed in alluvium derived mainly from 
serpentinitic rock. Slope ranges from 0 to 9 percent. 

Soils of the Maxwell series are fine, montmorillonitic, 
thermic Typic Pelloxererts. 

Typical pedon of Maxwell clay, 0 to 9 percent slopes, 
1.55 miles on My Ranch Road from the main gate of 
Inspiration Point, in Covelo; 250 feet south and 2,100 


feet west of the northeast corner of sec. 31, T. 22 N., R. 


12 W., MDBM, Jamison Ridge Quadrangle. 


O—2 inches to 0; very dark grayish brown (10YR 3/2) 
duff consisting of decomposing roots, very dark 
brown (10YR 2/2) moist. 

A1—0 to 5 inches; very dark gray (N 3/0) clay, black (N 
2/0) moist; strong coarse granular structure; hard, 
firm, sticky and very plastic; many very fine and fine 
roots; many very fine and fine tubular pores; 
moderately alkaline (pH 8.0); clear smooth 
boundary. 

A2—5 to 17 inches; very dark gray (N 3/0) clay, black 
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(N 2/0) moist; strong coarse prismatic structure 
parting to strong medium granular; hard, firm, sticky 
and very plastic; many very fine, fine, and medium 
roots; common very fine and fine tubular pores; 
many pressure faces on peds; slickensides; 
moderately alkaline. (pH 8.0); clear wavy boundary. 

AC—17 to 37 inches; very dark gray (N 3/0) clay, black 
(N 2/0) moist; strong coarse prismatic structure 
parting to strong coarse angular blocky; very hard, 
very firm, sticky and very plastic; common very fine, 
fine, and medium roots; common very fine and fine 
tubular pores; many intersecting slickensides; 5 
percent pebbles 2 to 20 millimeters in diameter; 
slightly effervescent; moderately alkaline (pH 8.0); 
gradual wavy boundary. 

C1—37 to 56 inches; very dark gray (N 3/0) clay, black 
(N 2/0) moist; strong medium prismatic structure 
parting to strong coarse angular blocky; very hard, 
very firm, sticky and very plastic; common very fine 
roots and few fine and medium roots; many very 
fine and few medium tubular pores; continuous thick 
intersecting slickensides; 10 percent pebbles 2 to 
20 millimeters in diameter; slightly effervescent; | 
moderately alkaline (pH 8.0); clear wavy boundary. 

C2—56 to 62 inches; dark gray (SY 4/1) clay, very dark 
grayish brown (2.5Y 3/2) moist; massive; hard, firm, 
sticky and very plastic; few very fine roots; few very 
fine and medium and common coarse tubular pores; 
slickensides; 12 percent pebbles 2 to 20 millimeters 
in diameter; slightly effervescent; moderately 
alkaline (pH 8.0). 


The profile is more than 60 inches deep. The profile 
between depths of 7 and 21 inches is dry in all parts 
from June to October and is moist the rest of the year. 
The mean annual soil temperature is 59 to 62 degrees 
F. Cracks open once from July to October. The profile 
has a calcium-to-magnesium ratio of less than 2:. is 
neutral to moderately alkaline throughout. 

The A horizon has color of 10YR 4/1 or of N 3/0 or 
4/0. It has moist color of 10YR 2/1 or 3/1 or of N 2/0 or 
3/0. It is clay or clay loam. Slickensides are present and 
range from few to many with intersections. 

The C horizon has color of 10YR 4/1 or 5/1, 5Y 4/1 
or 5/1, or N 3/0 or 4/0. It has moist color of 10YR 4/1, 
2.5Y 3/2, 5Y 4/1, or N 2/0. It is clay and is 40 to 55 
percent clay and O to 12 percent gravel. Slickensides 
are present and are intersecting in all pedons. 


Mayacama Series 


The Mayacama series consists of moderately deep, 
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somewhat excessively drained soils on hills and 
mountains. These soils formed in material weathered 
from sedimentary or metasedimentary rock. Slopes 
range from 30 to 75 percent. 

Soils of the Mayacama series are loamy-skeletal, 
mixed, mesic Dystric Xerochrepts. 

Typical pedon of a Mayacama gravelly loam in an 
area of Mayacama-Hopland-Etsel complex, 30 to 75 
percent slopes, in a roadcut on Pine Mountain Road, 
0.4 mile south of intersection with Adobe Creek Road; 
200 feet south and 1,600 feet east of the northwest 
corner of sec. 20, T. 12 N., R. 9 W., MDBM, Highland 
Springs Quadrangle. 


A—0 to 4 inches; brown (7.5 YR 5/4) gravelly loam, dark 
brown (7.5 YR 3/4) moist; weak medium subangular 
blocky structure parting to moderate fine subangular 


blocky; soft, friable, slightly sticky and nonplastic; 


few medium and common fine roots; many very fine 
and few fine tubular pores; 30 percent pebbles 2 to 


75 millimeters in diameter; medium acid (pH 5.6); 
clear wavy boundary. 

Bt1—4 to 13 inches; brown (7.5YR 5/4) very gravelly 
loam, dark brown (7.5YR 3/4) moist; weak fine 
subangular blocky structure; slightly hard, friable, 
sticky and slightly plastic; common very fine and 
fine roots and few medium roots; common fine 
tubular pores; few thin clay films in pores; 40 


percent pebbles 2 to 75 millimeters in diameter and 
5 percent cobbles 75 to 150 millimeters in diameter; 


medium acid (pH 6.0); gradual wavy boundary. 
Bt2—13 to 24 inches; light brown (7.5YR 6/4) very 


gravelly loam, dark brown (7.5YR 4/4) moist; weak 


fine subangular blocky structure; slightly hard, 


friable, sticky and slightly plastic; common very fine 


and few fine roots; common very fine and fine 
tubular pores; few thin clay films in pores; 45 


percent pebbles 2 to 75 millimeters in diameter and 
5 percent cobbles 75 to 150 millimeters in diameter; 


slightly acid (pH 6.5); abrupt irregular boundary. 

R—24 inches; slightly metamorphosed, fractured 
sandstone; few very fine, fine, and medium roots 
along fractures; few pockets of soil material 
between some fractures. 


Thickness of the solum is 20 to 40 inches. The profile 


between depths of 15 and 31 inches is dry in all parts 
for about 135 days from June 15 to October 30 and is 


moist in all parts for about 120 days from December 15 


to April 15. The mean annual soil temperature is 54 to 
59 degrees F. Base saturation (ammonium acetate) is 
35 to 60 percent throughout the profile. 


The A horizon has color of 10YR 5/3, 6/3, or 6/4 or of 
7.5YR 4/4, 5/4, or 5/6. It has moist color of 10YR 4/3 or 
of 7.5YR 3/2 or 3/4. The horizon is 15 to 35 percent 
gravel. It is slightly acid or medium acid. 

The B horizon has color of 10YR 4/3, 4/4, 5/3, or 6/3 
or of 7.5YR 5/4, 5/6, or 6/4. It has moist color of 10YR 
4/3 or of 7.5YR 3/4, 4/4, or 4/6. It is very gravelly loam, 
very gravelly sandy loam, or very gravelly sandy clay 
loam and is 35 to 60 percent rock fragments and 15 to 
25 percent clay in the particle size control section. The 
horizon is 30 to 50 percent gravel and 5 to 20 percent 
cobbles. It is slightiy acid or medium acid. 


Maymen Series 


The Maymen series consists of shallow, somewhat 
excessively drained soils on mountains. These soils 
formed in material weathered from sandstone or shale. 
Slopes range from 15 to 75 percent. 

Soils of the Maymen series are loamy, mixed, mesic 
Dystric Lithic Xerochrepts. 

Typical pedon of a Maymen sandy loam in an area of 
Maymen-Etsel-Snook complex, 30 to 75 percent slopes, 
200 feet northwest of Mill Creek Road, about 1.2 miles 
north of Red Mountain Camp, near Ukiah; 900 feet 
south and 2,100 feet east of northwest corner of sec. 8, 
T. 14 N., R. 11 W., MDBM, Purdys Gardens 
Quadrangle. 


A—0 to 5 inches; light yellowish brown (10YR 6/4) 
sandy loam, dark yellowish brown (10YR 4/4) moist; 
moderate medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine and common fine roots; 
many very fine and common fine tubular pores; 
slightly acid (pH 6.2); gradual wavy boundary. 

Bt—5 to 11 inches; light yellowish brown (10YR 6/4) 
sandy loam, dark yellowish brown (10YR 4/4) moist; 
moderate medium subangular blocky structure; 
slightly hard, friable, sticky and slightly plastic; 
common very fine roots and few fine and coarse 
roots; many very fine and common fine tubular 
pores; few thin clay films bridging sand grains; 15 
percent pebbles 2 to 75 millimeters in diameter; 
medium acid (pH 6.0); abrupt irregular boundary. 

R—11 inches; pale brown (10YR 6/3), hard, fractured 
sandstone that becomes harder and less fractured 
as depth increases. 


The thickness of the solum and depth to bedrock are 
10 to 20 inches. The profile between a depth of 8 
inches and a lithic contact is dry in all parts from June 
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to October and is moist in all parts from December to 
May. The mean annual soil temperature is 54 to 59 
degrees F. Base saturation (ammonium acetate) is 40 
to 60 percent throughout the profile. 

The A horizon has color of 10YR 6/3 or 6/4 or of 
7.5YR 5/4 or 6/6. It has moist color of 10YR 3/4, 4/3, or 
4/4 or of 7.5YR 3/4, 4/6, or 5/8. It is slightly acid or 
medium acid. 

The B horizon has color of 10YR 6/3 or 6/4 or of 
7.5YR 5/4 or 6/6. It has moist color of 10YR 4/3 or 4/4 
or of 7.5YR 4/4 or 4/6. The horizon is sandy loam, : 
loam, gravelly sandy loam, or gravelly loam. it is slightly 
acid or medium acid. 


Maymen Variant 


The Maymen Variant consists of shallow, well 
drained soils on hills and mountains. These soils 
formed in material weathered from metasedimentary 
rock. Slopes range from 5 to 75 percent. 

Soils of the Maymen Variant are clayey, mixed, 
mesic, shallow Typic Haploxerults. 

Typical pedon of a Maymen Variant clay loam in an 
area of Dunsmuir-Maymen Variant complex, 15 to 50 
percent slopes, 0.9 mile east on Hearst Road from 
intersection with Tomki Road, near Willits; 4.9 miles 
north from Hearst Road on dirt road to fork 2 miles 
east, and 10 feet east of road in a pit; 1,100 feet south 
and 4,900 feet east of the northwest corner of sec. 8, T. 
19 N., R. 12 W. (projected), MDBM, Brush Mountain 
Quadrangle. 


A—0 to 2 inches; yellowish red (SYR 5/6) clay loam, 
dark red (2.5YR 3/6) moist; weak fine granular 
structure; soft, friable, slightly sticky and plastic; 
many very fine and fine roots and few medium and 
coarse roots; many very fine and fine interstitial 
pores and few fine tubular pores; 10 percent 
pebbles 2 to 25 millimeters in diameter; strongly 
acid (pH 5.5); abrupt wavy boundary. 

Bt1—2 to 6 inches; yellowish red (5YR 5/6) clay, dark 
red (2.5YR 3/6) moist; strong medium subangular 
blocky structure parting to strong fine subangular 
blocky: slightly hard, very firm, sticky and plastic; 
many very fine, fine, and medium roots and few 
coarse roots; common fine tubular pores; 
continuous moderately thick clay films on peds and 
in pores and few thick clay films on peds; 5 percent 
pebbles 2 to 25 millimeters in diameter and 10 
percent soft rock fragments 10 to 50 millimeters in 
diameter; strongly acid (pH 5.5); gradual wavy 
boundary. 
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Bt2—6 to 13 inches; yellowish red (5YR 5/6) clay loam, 
dark red (2.5YR 3/6) moist; strong fine subangular 
blocky structure; slightly hard, very firm, slightly 
sticky and plastic; few fine, medium, and coarse 
roots; few fine tubular pores; continuous moderately 
thick clay films on peds and in pores and few thick 
clay films on peds and rock faces; 5 percent 
pebbles 2 to 25 millimeters in diameter and 25 
percent soft rock fragments 10 to 75 millimeters in 
diameter; very strongly acid (pH 5.0); gradual wavy 
boundary. 

Cr—13 inches; soft, fractured metasedimentary 
sandstone; fractures 0.25 to 2.0 inches apart; few 
fine, medium, and coarse roots along fractures; 
continuous thick clay films on rock faces. 


Thickness of the solum and depth to soft bedrock are 
10 to 20 inches. The profile between a depth of 9 
inches and a paralithic contact is dry in all parts from 
June to October and is moist in all parts from December 
to May. The mean annual soi! temperature is 52 to 59 
degrees F. Base saturation ranges from 5 to 35 percent 
throughout the profile. 

The A horizon has color of 5YR 4/6, 5/4, or 5/6. It 
has moist color of 7.5YR 3/4; 5YR 3/3, 3/4, or 3/6; or 
2.5YR 3/6 or 4/6. The horizon is clay loam and is 27 to 
35 percent clay and 0 to 15 percent gravel. It is slightly 
acid to strongly acid. 

The Bt horizon has color of 5YR 4/6 or 5/6 or of 
2.5YR 4/6. It has moist color of 5YR 3/3, 3/4, or 4/6 or 
of 2.5YR 3/6 or 4/6. The horizon is clay loam or clay 
and is gravelly in some pedons. It is 35 to 60 percent 
clay and 0 to 30 percent gravel. It is strongly acid or 
very strongly acid. 


Montara Series 


The Montara series. consists of shallow, well drained 
soils on hills and mountains. These soils formed in 
material weathered from serpentinitic rock. Slopes 
range from 15 to 75 percent. 

Soils of the Montara series are loamy, serpentinitic, 
thermic Lithic Haploxerolls. 

Typical pedon of a Montara loam in an area of 
Henneke-Montara complex, 15 to 50 percent slopes; 
5.45 miles west of the first Feliz Creek Bridge on the 
Old Hopland-Yorkville Road, near Hopland, and 40 feet 
downhill and north of the road; 2,500 feet south and 
600 feet east of the northwest corner of sec. 33, T. 13 
N., R. 12 W., MDBM, Hopland NW Quadrangle. 


O—2 inches to 0; decayed cypress needles and twigs. 
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A1—0 to 3 inches; dark grayish brown (10YR 4/2) loam, 
black (10YR 2/1) moist; weak medium subangular 
blocky structure parting to moderate fine and 
medium granular; slightly hard, very friable, slightly 
sticky and slightly plastic; many very fine and fine 
roots; common very fine and fine interstitial pores; 
neutral (pH 7.0); clear smooth boundary. 

A2—3 to 10 inches; dark grayish brown (10YR 4/2) 
loam, very dark gray (10YR 3/1) moist; weak fine 
and medium subangular blocky structure parting to 
moderate fine granular; slightly hard, friable, slightly 
Sticky and slightly plastic; many very fine and fine 
roots and common medium roots; few very fine and 
fine tubular pores; 15 percent pebbles 2 to 10 
millimeters in diameter; mildly alkaline (pH 7.5); 
clear wavy boundary. 

A3—10 to 13 inches; dark brown (10YR 4/3) loam, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine and fine roots and few medium roots; 
common very fine and fine tubular pores; 15 
percent pebbles 2 to 10 millimeters in diameter; 
mildly alkaline (pH 7.8); gradual wavy boundary. 

R—13 inches; fractured serpentine with cracks 3 to 6 
inches apart. 


The depth to fractured serpentinitic rock is 10 to 20 
inches. The profile between a depth of about 4 inches 
and a lithic contact is dry in all parts from June to 
October and is moist in all parts from December to 
April. The mean annual soil temperature is 59 to 62 
degrees F. The calcium to magnesium ratio is 1:1 or 
less. Base saturation (ammonium acetate and sum) is 
more than 50 percent throughout the profile. 

The A horizon has color of 10YR 3/1, 3/2, 4/1, 4/2, or 
4/3. It has moist color of 10YR 2/1, 2/2, 3/1, or 3/2. The 
horizon is loam or clay loam and is 20 to 30 percent 
clay. It is neutral to moderately alkaline. 


Nashmead Series 


The Nashmead series consists of deep, well drained 
soils on mountains. These soils formed in material 
weathered from sandstone or shale. Slopes range from 
30 to 75 percent. 

Soils of the Nashmead series are loamy-skeletal, 
mixed, mesic Ultic Argixerolls. 

Typical pedon of a Nashmead gravelly sandy loam in 
an area of Nashmead-Woodin gravelly sandy loams, 30 
to 50 percent slopes, 3 miles north on private road from 
end of Spyrock Road, to a roadcut on a north-facing 


roadbank; about 25 miles north of Laytonville; 2,800 
feet north and 2,500 feet west of southeast corner of 
sec. 30, T. 24 N., R. 14 W., MDBM, Updegraff Ridge 
Quadrangle. 


O—1 inch to 0; decomposed roots, leaves, and twigs 
mixed with gravel. 

A—0 to 11 inches; brown (10YR 5/3) gravelly sandy 
loam, dark brown (10YR 3/3) moist; moderate fine 
subangular blocky structure; soft, friable, slightly 
sticky and slightly plastic; many very fine and fine 
roots and few medium and coarse roots; common 
very fine tubular pores; 17 percent pebbles 2 to 50 
millimeters in diameter and 3 percent cobbles 75 to 
150 millimeters in diameter; neutral (pH 6.7); 
gradual wavy boundary. 

Bt1—11 to 24 inches; pale brown (10YR 6/3) very 
gravelly loam, dark yellowish brown (10YR 4/4) 
moist; moderate medium subangular blocky 
structure; soft, friable, slightly sticky and slightly 
plastic; common very fine and fine roots and few 
medium roots; common very fine and fine tubular 
pores; common thin clay films in pores; 30 percent 
pebbles 2 to 75 millimeters in diameter and 10 
percent cobbles 75 to 150 millimeters in diameter; 
neutral (pH 7.2); gradual wavy boundary. 

Bt2—24 to 34 inches; light yellowish brown (2.5Y 6/4) 
very cobbly loam, olive brown (2.5Y 4/4) moist; 
moderate medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine and fine roots and few 
medium roots; common very fine and fine tubular 
pores and few medium tubular pores; common thin 
clay films in pores; 25 percent pebbles 2 to 75 
millimeters in diameter and 15 percent cobbles 75 
to 150 millimeters in diameter; neutral; gradual 
wavy boundary. 

BC—34 to 51 inches; light yellowish brown (2.5Y 6/4) 
very cobbly sandy clay loam, light olive brown (2.5Y 
5/4) moist; massive; slightly hard, friable, slightly 
sticky and slightly plastic; common very fine and 
fine roots and few medium and coarse roots; few 
very fine and fine interstitial pores; 30 percent 
pebbles 2 to 75 millimeters in diameter and 30 
percent cobbles 75 to 150 millimeters in diameter; 
neutral (pH 6.7); clear wavy boundary. 

R—51 inches; hard, fractured sandstone; fractures are 
1 to 4 inches apart. 


Depth to a lithic contact is 40 to 60 inches. The 
profile between depths of 10 and 30 inches is dry in all 
parts from June to October and is moist in all parts from 
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December to May. The mean annual soil temperature is 
54 to 59 degrees F. Organic matter content to a depth 
of 10 inches is assumed to be more than 1 percent. 
Base saturation (ammonium acetate) is 50 to 90 
percent throughout the profile and is less than 75 
percent (sum) in some part of the upper 30 inches. 
Reaction is neutral or slightly acid throughout the 
profile. 

The A horizon has color of 10YR 5/2 or 5/3 or of 
2.5Y 4/2 or 5/2. It has moist color of 10YR 3/1, 3/2, or 
3/3 or of 2.5Y 3/2. It is gravelly sandy loam and is 10 to 
20 percent clay, 15 to 30 percent gravel, and 5 to 10 
percent cobbles. 

The Bt horizon has color of 10YR 6/3 or 6/4 or of 
2.5Y 6/2 or 6/4. It has moist color of 10YR 4/3, 4/4, or 
5/4 or of 2.5Y 4/2, 4/4, or 5/4. It is very gravelly loam, 
very gravelly sandy loam, very gravelly sandy clay 
loam, very cobbly loam, or very cobbly sandy clay loam 
and is 15 to 27 percent clay, 10 to 30 percent gravel, 
and 10 to 35 percent cobbles. Total rock fragment 
content ranges from 35 to 60 percent. 

The BC or C horizon, where present, is similar to the 
Bt horizon in color, texture, and total rock fragment 
content. The BC or C horizon has weaker structure and 
fewer clay films. 


Neuns Series 


The Neuns series consists of moderately deep, well 
drained soils on mountains. These soils formed in 
material weathered from schist, shale, or sandstone. 
Slopes range from 8 to 75 percent. 

Soils of the Neuns series are loamy-skeletal, mixed, 
mesic Dystric Xerochrepts. 

Typical pedon of a Neuns very gravelly loam in an 
area of Bluenose-Neuns-Gudgrey complex, 30 to 50 
percent slopes; 3.4 miles north of Eel River bridge at 
Hearst, on road to Eden Valley, about 500 feet past 
corrals and 40 feet uphill from road; 200 feet north and 
300 feet east of the southwest corner of sec. 3, T. 19 
N.. R. 12 W., MDBM, Brush Mountain Quadrangle. 


A—- to 5 inches; grayish brown (10YR 5/2) very 
gravelly loam, very dark brown (10YR 2/2) moist; 
moderate very fine and fine subangular blocky 
structure; soft, very friable, slightly sticky and 
slightly plastic; many very fine, fine, and medium 
roots and common coarse roots; many very fine and 
fine interstitial pores; 50 percent pebbles 2 to 40 
millimeters in diameter; slightly acid (pH 6.5); clear 
wavy boundary. 

Bw1— 5 to 14 inches; light yellowish brown (10YR 6/4) 
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very gravelly sandy loam, dark yellowish brown 
(10YR 4/4) moist; weak fine subangular blocky 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; many very fine and fine roots 
and common medium roots; many very fine and fine 
interstitial pores; 60 percent pebbles 2 to 75 
millimeters in.diameter; slightly acid (pH 6.2); 
gradual wavy boundary. 

Bw2—414 to 29 inches; very pale brown (10YR 7/3) very 
gravelly sandy loam, yellowish brown (10YR 5/4) 
moist; weak fine subangular blocky structure; 
slightly hard, very friable, nonsticky and slightly 
plastic; common very fine, fine, and medium roots; 
many very fine and fine interstitial pores; 55 percent 
pebbles 2 to 75 millimeters in diameter and 5 
percent cobbles 75 to 250 millimeters in diameter; 
medium acid (pH 6.0); gradual irregular boundary. 

R—29 inches; fractured, hard sandstone. 


The depth to a lithic contact ranges from 20 to 40 
inches. The profile between depths of 10 and 28 inches 
or to a lithic contact is dry from June to October in most 
years and usually is moist the rest of the year. The 
mean annual soil temperature is 47 to 54 degrees F. 
Base saturation (ammonium acetate) is less than 60 
percent below a depth of 10 inches. Rock fragment 
content ranges from 35 to 60 percent and averages 
more than 35 percent in the particle size control 
section. Reaction is slightly acid to strongly acid 
throughout the profile. 

The A horizon has color of 2.5Y 6/2; 10YR 4/2, 5/2, 
5/3, or 6/3; or 7.5YR 5/2, 5/4, or 6/2. It has moist color 
of 2.5Y 3/2; 10YR 2/2, 3/2, 3/3, or 4/3; or 7.5YR 3/2 or 
3/4. 

The Bw horizon has color of 2.5Y 6/2 or 7/4; 10YR 
5/3, 5/4, 6/3, 6/4, or 7/3; or 7.5 YR 4/4, 5/4, or 6/4. It 
has moist color of 2.5Y 4/2 or 5/4; 10YR 4/3, 4/4, 5/3, 
or 5/4; or 7.5 YR 3/4, 4/4, or 5/4. It is very gravelly loam 
or very gravelly sandy loam. 


Ornbaun Series 


The Ornbaun series consists of deep, well drained 
soils on mountains. These soils formed in material 
weathered from sandstone. Slopes range from 9 to 75 
percent. 

Soils of the Ornbaun series are fine-loamy, mixed, 
isomesic Ultic Haplustalfs. 

Typical pedon of an Ornbaun loam in an area of 
Ornbaun-Zeni loams, 30 to 50 percent slopes, 1.6 miles 
north on Irmulco Road from intersection with Highway 
20 and 100 yards southwest on logging road, on 
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roadcut; 1,300 feet south and 150 feet west of northeast 
corner of sec. 24, T. 18 N., R. 15 W., MDBM, Willits 
NW Quadrangle. 


0—1 inch to 0; fresh and decomposed litter of redwood 
and Douglas fir needles and tanoak leaves. 

A1— to 4 inches; pale brown (10YR 6/3) loam, 
yellowish brown (10YR 5/4) moist; weak fine and 
medium subangular blocky structure; soft, friable, 
nonsticky and nonplastic; many very fine roots, 
common fine roots, and few medium roots; few very 
fine tubular and interstitial pores; 10 percent 
pebbles 2 to 75 millimeters in diameter; medium 
acid (pH 5.8); gradual wavy boundary. 

A2—4 to 9 inches; light yellowish brown (10YR 6/4) 
loam, brown (10YR 5/3) moist; weak medium and 
coarse subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine and many fine roots; few very fine tubular 
and interstitial pores; 10 percent pebbles 2 to 75 
millimeters in diameter; strongly acid (pH 5.4); 
gradual wavy boundary. 

Bt1—9 to 19 inches; very pale brown (10YR 7/3) 
gravelly clay loam, light yellowish brown (10YR 6/4) 
moist; weak coarse angular and subangular blocky 
structure; hard, firm, slightly sticky and slightly 
plastic; few fine and medium roots and common 
coarse roots; few very fine interstitial pores and few 
fine tubular pores; few thin clay films on peds and in 
pores; 15 percent pebbles 2 to 75 millimeters in 
diameter; strongly acid (pH 5.2); gradual wavy 
boundary. 

Bt2—19 to 31 inches; reddish yellow (7.5 YR 6/6) 
gravelly clay loam, strong brown (7.5YR 5/6) moist; 
moderate medium and coarse angular blocky 
structure; hard, very firm, sticky and plastic; few fine 
and medium roots and common coarse roots; few 
very fine interstitial pores and few fine tubular 
pores; common moderately thick clay films on peds; 
25 percent pebbles 2 to 75 millimeters in diameter; 
strongly acid (pH 5.2); gradual wavy boundary. 

Bt3—31 to 42 inches; reddish yellow (7.5 YR 6/6) 
gravelly clay loam, strong brown (7.5YR 5/6) moist; 
weak medium and coarse subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; common fine and medium roots and 
many coarse roots; few very fine interstitia! pores; 
many thin and moderately thick clay films on peds; 
35 percent pebbles 2 to 75 millimeters in diameter; 
very strongly acid (pH 5.0); clear wavy boundary. 

Cr—42 inches; fractured sandstone; cracks 1 to 2 
millimeters wide; few fine roots and many 


185 


moderately thick clay films in fractures; rock slakes 
in water. 


Depth of a paralithic contact and thickness of the 
solum range from 40 to 60 inches. The profile between 
depths of 6 and 17 inches is moist in all parts from 
November to June and is dry in some parts the rest of 
the year. The mean annual soil temperature is 50 to 56 
degrees F. The difference between the mean summer 
and mean winter temperature is less than 9 degrees. 
The particle size control section averages from 27 to 35 
percent clay. Base saturation (sum) ranges from 40 to 
75 percent throughout the soil. 

The A horizon has color of 10YR 5/4, 6/2, 6/3, or 6/4. 
It has moist color of 10YR 3/3, 3/4, 4/3, 4/4, 5/3, or 5/4 
or of 7.5YR 3/2. The horizon is loam and is 15 to 25 
percent clay and O to 10 percent gravel. It is slightly 
acid to strongly acid. 

The Bt horizon has color of 10YR 6/4, 6/6, 7/3, or 7/4 
or of 7.5YR 6/4, 6/6, 7/4, or 7/6. It has moist color of 
10YR 4/6 or 6/4 or of 7.5YR 4/4, 4/6, 5/6, 6/4, 6/6, or 
7/6. The horizon is 27 to 40 percent clay and 5 to 35 
percent soft rock fragments. It is medium acid to very 
strongly acid. 


Pardaloe Series 


The Pardaloe series consists of deep, well drained 
soils on hills and mountains. These soils formed in 
material weathered from sandstone, siltstone, or shale. 
Slopes range from 30 to 75 percent. 

Soils of the Pardaloe series are loamy-skeletal, 
mixed, mesic Typic Xerochrepts. 

Typical pedon of a Pardaloe gravelly loam in an area 
of Casabonne-Wohly-Pardaloe complex, 50 to 75 
percent slopes, 3,300 feet south and 1,500 feet west of 
the northeast corner of sec. 25, T. 15 N., R. 14 W., 
MDBM, Boonville NE Quadrangle. 


O—0.5 inch to 0; conifer needles, tanoak leaves, and 
twigs. 

A—0 to 10 inches; dark yellowish brown (10YR 3/4) 
gravelly loam, dark brown (7.5YR 3/2) moist; 
moderate medium and coarse granular structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine, fine, medium, and coarse 
roots; many very fine tubular pores and common 
fine and medium tubular pores; few thin silt coatings 
in pores and on peds; 16 percent pebbles 2 to 20 
millimeters in diameter; slightly acid (pH 6.5); 
gradual wavy boundary. 

Bw1—10 to 27 inches; pale brown (10YR 6/3) very 
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gravelly sandy loam, dark yellowish brown (10YR 
4/4) moist; massive; slightly hard, friable, nonsticky 
and nonplastic; common very fine, fine, and medium 
roots; common very fine and fine tubular pores and 
many very fine and fine interstitial pores; 60 percent 
pebbles 2 to 75 millimeters in diameter, medium 
acid (pH 6.0); gradual wavy boundary. 

2Bw2—27 to 47 inches; light yellowish brown (2.5Y 6/4) 
very gravelly loam, olive brown (2.5Y 4/4) moist; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; common very fine, fine, and medium 
roots: common very fine and fine tubular pores and 
many very fine and fine interstitial pores; common 
thin silt coatings in pores; 55 percent pebbles 2 to 
75 millimeters in diameter and 3 percent cobbles 75 
to 150 millimeters in diameter; medium acid (pH 
5.6); gradual wavy boundary. 

2Bw3—47 to 58 inches; light yellowish brown (2.5Y 6/4) 
very gravelly loam, light olive brown (2.5Y 5/4) 
moist; moderate fine subangular blocky structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; few very fine, fine, and coarse roots and 
common medium roots; many very fine and 
common fine tubular pores; 40 percent pebbles 2 to 
75 millimeters in diameter; medium acid (pH 5.6); 
clear wavy boundary. 

R—58 inches; síltstone; fractures are 0.5 inch to 2.0 
inches apart; few silt coatings on fractures. 


Depth to a lithic contact is 40 to 60 inches. The 
profile between depths of 10 and 38 inches is dry from 
July to October in most years and usually is moist the 
rest of the year. The mean annual soil temperature 
ranges from 54 to 59 degrees F. The particle size 
control section is 15 to 27 percent clay and 35 to 60 
percent rock fragments. Reaction is medium acid or 
slightly acid. Organic matter content is assumed to be 
less than 1 percent within 10 inches of the surface. 

The A horizon has color of 10YR 3/4, 4/4, or 5/4 or of 
7.5YR 3/4 or 4/4. It has moist color of 10YR 3/2 or 3/3 
or of 7.5YR 3/2, 3/3, or 4/2. It is gravelly loam and is 15 
to 25 percent clay and 15 to 35 percent gravel. Base 
saturation (ammonium acetate) is 40 to 60 percent. 

The Bw horizon has color of 10YR 6/3, 6/4, or 7/4 or 
of 2.5Y 6/4. It has moíst color of 10YR 3/3, 4/3, 4/4, or 
5/4; 7.5YR 5/6, 5/4, or 4/4; or 2.5Y 4/4 or 5/4. The 
horizon is very gravelly loam, very gravelly sandy loam, 
or very gravelly sandy clay loam. It is 35 to 60 percent 
gravel and O to 20 percent cobbles. Total coarse 
fragment content is 35 to 60 percent. Base saturation 
(ammonium acetate) is 50 to 90 percent below a depth 
of 10 inches. 
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Pinnobie Series 


The Pinnobie series consists of very deep, well 
drained soils on terraces. These soils formed in 
alluvium derived from sedimentary rock. Slopes range 
from O to 15 percent. 

Soils of the Pinnobie series are fine-loamy, mixed, 
thermic Ultic Haploxerolls. 

Typical pedon of Pinnobie loam, 0 to 2 percent 
Slopes; 0.4 mile west on Parducci Road from State 
Street, in Ukiah, and 350 feet north of road; 2,550 feet 
south and 3,700 feet west of the northeast corner of 
sec. 31, T. 16 N., R. 12 W., MDBM, Ukiah Quadrangle. 


Ap—0 to 11 inches; brown (10YR 5/3) loam, dark brown 
(10YR 3/3) moist; moderate medium subangular 
blocky structure; slightly hard, friable, nonsticky and 
nonpiastic; common very fine and fine roots and few 
coarse roots; common very fine and fine and few 
medium interstitial and tubular pores; 5 percent 
pebbles 2 to 25 millimeters in diameter; slightly acid 
(pH 6.5); clear wavy boundary. 

BA—11 to 26 inches; light yellowish brown (10YR 6/4) 
loam, dark yellowish brown (10YR 4/6) moist; 
moderate medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; few very fine, fine, and medium roots; many 
very fine and common fine tubular pores; few 
granular gray coatings on peds; 5 percent rounded 
pebbles 2 to 25 millimeters in diameter; slightly acid 
(pH 6.5); gradual wavy boundary. 

Bw—26 to 42 inches; light yellowish brown (10YR 6/4) 
loam, dark yellowish brown (10YR 4/6) moist; weak 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; few very fine and 
fine roots; common very fine and fine tubular pores; 
neutral (pH 6.8); clear wavy boundary. 

C1—42 to 48 inches; variegated light yellowish brown 
(10YR 6/4) and yellowish brown (10YR 5/6) loam, 
dark yellowish brown (10YR 4/6) and grayish brown 
(10YR 5/2) moist; weak medium subangular blocky 
structure; hard, friable, slightly sticky and plastic; 
few very fine and fine roots; few very fine and fine 
tubular pores; few thin clay films on peds; few 
granular gray coatings on peds; slightly acid (pH 
6.5); gradual wavy boundary. 

C2—48 to 60 inches; variegated light yellowish brown 
(10YR 6/4) and yellowish brown (10YR 5/8) clay 
loam, dark yellowish brown (10YR 4/6) and grayish 
brown (10YR 5/2) moist; massive; hard, firm, 
slightly sticky and plastic; few fine roots; few very 
fine, fine, and medium tubular pores; neutral (pH 
7.0). 
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Thickness of the solum is 40 to 60 inches. Thickness 
of the profile is more than 60 inches. Where not 
irrigated, the profile between depths of 5 and 18 inches 
is dry in all parts from June to October and is moist in 
all parts from December through May. The mean annual 
Soil temperature is 59 to 61 degrees F. Base saturation 
(sum) is 50 to 75 percent in the upper 30 inches and is 
more than 50 percent (ammonium acetate) below a 
depth of 30 inches. Organic matter content to a depth 
10 inches is 1 to 2 percent. Reaction is slightly acid or 
neutral throughout the profile. 

The A horizon has color of 10YR 5/3 or 7.5YR 5/3. It 
has moist color of 10YR 3/3 or 7.5YR 3/3. It is 18 to 27 
percent clay and 5 to 10 percent gravel. 

The B horizon has color of 10YR 5/4 or 6/4 or of 
7.5YR 6/4. lt has moist color of 10YR 3/4, 4/4, or 4/6 or 
of 7.5YR 4/4 or 4/6. It is loam or sandy clay loam and is 
gravelly in some pedons. It is 18 to 30 percent clay and 
5 to 20 percent gravel. 

The C horizon is variegated and has color of 10YR 
4/6, 5/3, 5/4, 5/6, 5/8, or 6/4. It has moist color of 10YR 
4/4, 4/6, or 5/2 or of 7.5YR 3/3. It is loam, sandy clay 
loam, or clay loam and is gravelly in some pedons. It is 
18 to 30 percent clay and 5 to 25 percent gravel. 


Pinole Series 


The Pinole series consists of very deep, well drained 
soils on terraces. These soils formed in alluvium 
derived from sedimentary rock. Slopes range from O to 
30 percent. : 

Soils of the Pinole series are fine-loamy, mixed, 
thermic Ultic Argixerolls. 

Typical pedon of Pinole gravelly loam, 2 to 8 percent 
slopes, 1 mile north on Tomki Road from the Eastside- 
Westside Road intersection, 0.4 mile northwest on dirt 
farm road, 0.3 mile east on side road to vineyards, and 
150 feet east of vineyard road, in Redwood Valley; 
1,650 feet south and 750 feet west of the northeast 
corner of sec. 18, T. 17 N., R. 12 W., MDBM, Redwood 
Valley Quadrangle. 


O—0.5 inch to 0; roots and decomposed grass material. 

A—0 to 10 inches; brown (10YR 5/3) gravelly loam, 
dark brown (10YR 3/3) moist; moderate medium 
subangular blocky structure parting to moderate fine 
subangular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; many very fine and fine 
roots and few medium roots; common very fine, 
fine, medium, and coarse tubular and interstitial 
pores; 15 percent pebbles 2 to 25 millimeters in 
diameter; neutral (pH 6.8); clear wavy boundary. 
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Bt1—10 to 15 inches; yellowish brown (10YH 5/4) clay 
loam, dark yellowish brown (10YR 3/4) moist; 
moderate medium subangular blocky structure 
parting to moderate fine subangular blocky; hard, 
friable, slightly sticky and slightly plastic; common 
very fine and fine roots and few medium roots; 
many very fine and common fine, medium, and 
coarse tubular and interstitial pores; few thin clay 
films on peds and in pores; 10 percent pebbles 2 to 
25 millimeters in diameter; neutral (pH 6.8); gradual 
wavy boundary. 

Bt2—15 to 37 inches; variegated strong brown (7.5YR 
5/6) and yellow (10YR 7/6) clay loam, brown (7.5YR 
4/4) moist; moderate medium subangular blocky 
structure parting to strong fine subangular blocky; 
hard, firm, slightly sticky and slightly plastic; 
common very fine and fine roots; many very fine 
and common fine and medium interstitial and 
tubular pores; many moderately thick clay films on 
peds and in pores; 10 percent pebbles 2 to 25 
millimeters in diameter; slightly acid (pH 6.5); 
gradual wavy boundary. 

Bt3—37 to 61 inches; variegated strong brown (7.5YR 
5/8) and brownish yellow (10YR 6/6) sandy clay 
loam, variegated dark brown (7.5YR 3/4) and brown 
(7.5YR 4/4) moist; strong fine subangular blocky 
structure; hard, friable, slightly sticky and slightly 
plastic; few fine roots; few fine tubular and 
interstitial pores; common moderately thick clay 
films on peds and in pores; 5 percent pebbles 2 to 
25 millimeters in diameter; few black (N 2/0) 
manganese stains; slightly acid (pH 6.2). 


Thickness of the solum is more than 60 inches. 
Where not irrigated, the profile between depths of 8 and 
23 inches is dry in all parts from June to October and is 
moist in all parts from December to May. The mean 
annual soil temperature varies from 59 to 61 degrees F. 
Organic matter content to a depth of 10 inches is 1 to 3 
percent. Coarse fragment content in the particle size 
control section is 5 to 35 percent. 

The A horizon has color of 10YR 4/2, 4/3, 5/2, or 5/3 
or of 7.5YR 4/3, 5/2, or 5/3. It has moist color of 10YR 
3/2 or 3/3 or of 7.5 YR 3/2 or 3/3. It is gravelly loam or 
very gravelly loam and is 18 to 25 percent clay and 15 
to 40 percent gravel. It is 10 to 16 inches thick. Base 
saturation (ammonium acetate) ranges from 50 to 70 
percent. It is neutral or slightly acid. 

The Bt horizon has color of 10YR 4/4, 5/4, 6/4, 6/6, 
or 7/6 or of 7.5YR 4/4, 5/4, 5/6, or 5/8. It has moist 
color of 10YR 3/4, 4/8, or 4/4 or of 7.5 YR 3/4, 4/3, 4/4, 
or 4/6. It is sandy clay loam or clay loam and is gravelly 


188 


or very gravelly in some pedons. It is 20 to 35 percent 
clay and 5 to 50 percent gravel. Gravel commonly 
occurs in lenses 3 to 6 inches thick below a depth of 30 
inches. The Bt horizon is medium acid to neutral. 


Redvine Series 


The Redvine series consists of very deep, well 


drained soils on dissected terraces. These soils formed . 


in old alluvium derived from sedimentary rock. Slopes 
range from 2 to 30 percent. 

Soils of the Redvine series are fine, mixed, thermic 
Ultic Palexeralfs. 

Typical pedon of Redvine sandy clay loam, 15 to 30 
percent slopes, on a north-facing convex slope of 20 
percent; in a roadcut on the south side of Road A, 0.15 
mile northwest of intersection of Roads A and B; 2,850 
feet north and 5,700 feet east of the southwest corner 
of sec. 14, T. 16 N. R. 12 W., MDBM, Ukiah 
Quadrangle. 


A—0 to 3 inches; reddish brown (5YR 5/3) sandy clay 
loam, dark reddish brown (5YR 3/2) moist; strong 
fine and medium granular structure; hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots and few fine and medium roots; common very 
fine tubular pores and many very fine interstitial 
pores; 7 percent pebbles 2 to 5 millimeters in 
diameter; slightly acid (pH 6.5); abrupt wavy 
boundary. 

ABt—3 to 8 inches; variegated yellowish red (5YR 5/6) 
and light gray (10YR 7/2) sandy clay loam, reddish 
brown (5YR 4/4) and pale brown (10YR 6/3) moist; 
moderate fine and medium subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine and fine roots and 
few medium roots; many very fine and fine, 
common medium, and few coarse tubular pores; 
few thin clay films in pores and on peds; 5 percent 
pebbles 2 to 5 millimeters in diameter; slightly acid 
(pH 6.5); clear wavy boundary. 

Bt1—8 to 14 inches; yellowish red (SYR 4/6) clay loam, 
dark reddish brown (2.5 YR 3/4) moist; strong fine 
and medium subangular blocky structure; hard, 
friable, slightly sticky and slightly plastic; many very 
fine and fine roots and few medium roots; many 
very fine and fine and common medium. tubular 
pores; common moderately thick clay films in pores 
and on peds; 5 percent pebbles 2 to 5 millimeters in 
diameter; slightly acid (pH 6.5); abrupt wavy 
boundary. 

Bt2—14 to 30 inches; yellowish red (SYR 5/8) clay, dark 
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red (2.5 YR 3/6) moist; strong coarse prismatic 
structure parting to strong medium and coarse 
angular blocky; very hard, firm, sticky and plastic; 
common very fine and coarse roots and many fine 
and medium roots; many very fine and fine and few 
medium tubular pores; continuous thick clay films in 
pores and on peds; 7 percent pebbies 2 to 25 
millimeters in diameter; strongly acid (pH 5.5); 
gradual wavy boundary. 

Bt3—30 to 50 inches; yellowish red (5YR 5/8) clay, red 
(2.5YR 4/6) moist; strong fine and medium angular 
blocky structure; very hard, firm, sticky and plastic; 
common very fine, medium, and coarse roots; 
common very fine and fine tubular pores; 
continuous thick clay films in pores and on peds; 7 
percent pebbles 2 to 25 millimeters in diameter; 
very strongly acid (pH 4.5); gradual smooth 
boundary. 

Bt4—50 to 62 inches; variegated yellowish red (SYR 
5/8) and reddish yellow (5YR 6/6) clay, variegated 
yellowish red (BYR 5/8) and red (2.5YR 4/6) moist; 
moderate fine and medium angular blocky structure; 
very hard, firm, sticky and plastic; common very fine 
and few fine roots; many very fine and common fine 
tubular pores; many thick clay films in pores and on 
peds; 7 percent pebbles 2 to 25 millimeters in 
diameter and highly weathered, soft rock fragments; 
very strongly acid (pH 4.5). 


Thickness of the solum and the depth to old alluvium 
are more than 60 inches. The profile between depths of 
7 and 20 inches is dry from June to October in most 
years and usually is moist the rest of the year. The 
mean annual soil temperature is 59 to 61 degrees F. 
The particle size control section averages 35 to 50 
percent clay and 0 to 10 percent coarse fragments. 
Base saturation (sum) ranges from 35 to 45 percent at 
a depth of 1.25 meters below the top of the Bt horizon. 

The A horizon has color of 5YR 5/8, 5/4, 5/6, or 6/4 
or of 7.5YR 5/4. It has moist color of 5YR 3/2, 3/4, 4/4, 
4/6, or 5/6 or of 7.5YR 3/2 or 4/4. It is strongly acid to 
slightly acid. 

The Bt horizon has color of 2.5YR 3/6 or 4/6; SYR 
3/6, 4/6, 5/4, 5/6, 5/8, 6/4, or 6/6; or 7.5YR 5/4 or 6/6. It 
has moist color of 2.5YR 3/4, 3/6, 4/6, or 4/8; 5YR 3/4, 
4/4, 4/6, 5/6, or 5/8; or 7.5YR 3/4, 4/4, 4/6, 5/4, 5/6, or 
5/8. The horizon is clay loam or clay and is 30 to 60 
percent clay. It is very strongly acid to slightly acid. 


Russian Series 


The Russian series consists of very deep, well 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


drained soils on flood plains and low stream terraces. 
These soils formed in alluvium derived from 
sedimentary rock. Slopes range from 0 to 2 percent. 

Soils of the Russian series are coarse-loamy, mixed, 
thermic Cumulic Haploxerolls. 

Typical pedon of Russian loam, 0 to 2 percent 
slopes, on a protected flood plain 1,000 feet west of the 
Russian River and 700 feet north of Vichy Springs 
Road, 0.25 mile east of bridge near Ukiah; lat. 39°9'20” 
N., long. 123?11'13" W. (nonsectionized); Ukiah 
Quadrangle. 


Ap—0 to 8 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak medium 
and coarse subangular blocky structure; hard, 
friable, slightly sticky and slightly plastic; common 
very fine, fine, and medium roots; common very fine 
and few fine and medium tubular pores; neutral (pH 
6.8); clear smooth boundary. 

A2— 8 to 25 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
fine, medium, and coarse subangular blocky 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; few very fine and coarse roots 
and common fine roots; common very fine and few 
fine and medium tubular pores; silt coatings on 
peds and in pores; neutral (pH 7.0); clear smooth 
boundary. 

A3—25 to 38 inches; grayish brown (10 YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
fine, medium, and coarse subangular blocky 
Structure; hard, friable, slightly sticky and slightly 
plastic; few very fine, fine, medium, and coarse 
roots; common very fine and few fine and medium 
tubular pores; silt coatings on peds and in pores; 
neutral (pH 7.0); abrupt smooth boundary. 

C—38 to 60 inches; grayish brown (10YR 5/2) very fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; massive; soft, very friable, nonsticky and 
slightly plastic; few very fine and coarse roots and 
common fine and medium roots; common very fine 
and fine and few medium tubular pores; neutral (pH 
7.0). 


The profile is more than 60 inches deep. Where not 
irrigated, the profile between depths of 6 and 18 inches 
is dry from June through October and usually is moist 
from December through April. The mean annual soil 
temperature is 59 to 62 degrees F. Organic matter 
content is 1 to 4 percent to a depth of 21 to 38 inches, 
and it decreases irregularly with increasing depth. Base 
saturation (ammonium acetate) ranges from 60 to 100 
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percent throughout the profile but is more than 75 
percent (sum) throughout the upper 30 inches. Reaction 
is slightly acid to mildly alkaline throughout the profile. 

The A horizon has color of 10YR 4/2, 5/2, or 5/3. It 
has moist color of 10YR 3/2 or 3/3. 

The C horizon has color of 10YR 4/3, 5/2, 5/3, or 6/3. 
It.has moist color of 10YR 3/2, 3/3, 4/2, or 4/3. The 
horizon dominantly is stratified loam, silt loam, or very 
fine sandy loam and is 10 to 18 percent clay. In some 
pedons it is stratified gravelly sandy loam and very 
gravelly sand below a depth of 30 inches. 


Sanhedrin Series 


The Sanhedrin series consists of deep, well drained 
Soils on hills and mountains. These soils formed in 
material weathered from sandstone and siltstone. 
Slopes range from 2 to 75 percent. 

Soils of the Sanhedrin series are fine-loamy, mixed, 
mesic Ultic Haploxeralfs. 

Typical pedon of a Sanhedrin gravelly loam in an 
area of Sanhedrin-Kekawaka-Speaker complex, 2 to 30 
percent slopes; 500 feet north and 2,500 feet east of 
the southwest corner of sec. 4, T. 22 N., R. 11 W., 
MDBM, Newhouse Ridge Quadrangle. 


O—2 inches to 0; decomposing pine needles, twigs, 
and cones. 

A—0 to 13 inches; brown (10YR 4/3) gravelly loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium subangular blocky structure and moderate 
fine and medium granular; soft, very friable, 
nonsticky and slightly plastic; many very fine, fine, 
and medium roots; many very fine and fine and few 
medium tubular pores; 15 percent pebbles 2 to 20 
millimeters in diameter; medium acid (pH 6.0); clear 
smooth boundary. 

Bt1—13 to 23 inches; yellowish brown (10YR 5/4) 
gravelly loam, brown (10 YR 4/3) moist; strong very 
fine subangular blocky structure; soft, very friable, 
slightly sticky and slightly plastic; many very fine, 
fine, medium, and coarse roots; many very fine and 
common fine tubular pores; common thin clay films 
on peds; 20 percent pebbles 2 to 20 millimeters in 
diameter; medium acid (pH 6.0); clear wavy 
boundary. 

Bt2—23 to 32 inches; yellowish brown (10YR 5/6) 
gravelly clay loam, brown (7.5YR 4/4) moist; 
moderate fine and medium subangular blocky 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; common very fine, fine, and 
medium roots; many very fine, common fine, and 
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few medium tubular pores; many thin clay films on 
peds and common moderately thick clay films in 
pores; 25 percent pebbles 2 to 20 millimeters in 
diameter; medium acid (pH 5.8); clear wavy 
boundary. 

Bt3—32 to 43 inches; yellowish brown (10YR 5/4) 
gravelly clay loam, yellowish brown (10YR 5/4) 
moist; moderate fine and medium subangular blocky 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; common very fine roots and 
many fine and medium roots; many very fine and 
fine and few medium tubular pores; many thin clay 
films on peds and in pores; 20 percent pebbles 2 to 
50 millimeters in diameter and 8 percent cobbles 75 
to 150 millimeters in diameter; strongly acid (pH 
5.5); gradual wavy boundary. 

R—43 inches; hard, interbedded sandstone and 
siltstone; fractures are 0.5 to 2.0 inches apart; 
pockets of clay are present in some fractures. 


The thickness of the solum and depth to bedrock are 
40 to 60 inches. The profile between depths of 8 and 24 
inches is dry in all parts from June to October and is 
moist in all parts from December to May. The mean 
annual soil temperature is 52 to 58 degrees F. Rock 
fragment content ranges from 15 to 35 percent 
throughout the profile. 

The A horizon has color of 10YR 4/2, 4/3, 5/2, or 5/3 
or of 7.5YR 5/2 or 5/4. It has moist color of 10YR 3/2 or 
3/3 or of 7.5YR 3/3. The horizon is slightly acid or 
medium acid. It is 18 to 25 percent clay. 

The Bt horizon has color of 10YR 5/4, 5/6, or 6/4; 
7.5YR 5/4, 5/6, or 6/4; or SYR 4/6 or 5/6. It has moist 
color of 10YR 4/3 or 5/4; 7.5 YR 3/4, 4/4, 4/6, or 5/6; or 
5YR 4/4 or 4/6. Base saturation (ammonium acetate) is 
35 to 50 percent. The horizon is gravelly loam or 
gravelly clay loam and is 25 to 35 percent clay. It is 
slightly acid to strongly acid. 


Shortyork Series 


The Shortyork series consists of moderately deep, 
well drained soils on hills and mountains. These soils 
formed in material! weathered from schist, shale, or 
graywacke. Slopes range from 9 to 75 percent. 

Soils of the Shortyork series are loamy-skeletal, 
mixed, thermic Ultic Argixerolls. 

Typical pedon of a Shortyork gravelly loam in an area 
of Shortyork-Yorkville-Witherell complex, 15 to 30 
percent slopes, on the north edge of Simmerly Flat, 
east of Covelo; 150 feet south and 2,150 feet east of 
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the northwest corner of sec. 2, T. 22 N., R. 12 W., 
MDBM, Covelo East Quadrangle. 


Ap1—0 to 4 inches; dark grayish brown (10YR 4/2) 
gravelly loam, very dark grayish brown (10YR 3/2) 
moist; moderate very fine granular structure; slightly 
hard, firm, slightly sticky and slightly plastic; many 
very fine roots; many very fine tubular and 
interstitial pores; 15 percent pebbles 2 to 8 
millimeters in diameter; slightly acid (pH 6.0); abrupt 
wavy boundary. 

Ap2—4 to 7 inches; brown (10YR 5/3) gravelly loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate medium and coarse subangular blocky 
structure; slightly hard, firm, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
tubular pores; 15 percent pebbles 2 to 8 millimeters 
in diameter; slightly acid (pH 6.0); abrupt wavy 
boundary. 

BA—7 to 11 inches; brown (10YR 5/3) very gravelly 
clay loam, dark brown (10YR 3/3) moist; strong very 
fine granular structure; soft, friable, slightly sticky 
and slightly plastic; common very fine and few fine 
roots; many very fine and fine interstitial pores; 50 
percent pebbles 2 to 25 millimeters in diameter and 
10 percent cobbles 75 to 150 millimeters in 
diameter; strongly acid (pH 6.0); clear smooth 
boundary. 

Bt—11 to 28 inches; dark grayish brown (10YR 4/2) 
very gravelly clay loam, dark yellowish brown (10YR 
3/4) moist; weak fine prismatic structure parting to 
strong fine angular blocky; hard, firm, sticky and 
plastic; many very fine and few fine roots; many 
very fine and fine tubular pores; continuous 
moderately thick clay films on peds and in pores; 40 
percent pebbles 2 to 50 millimeters in diameter; 
slightly acid (pH 6.1); gradual wavy boundary. 

R—28 inches; fractured graywacke and schist; fractures 
are 0.25 inch apart. 


Thickness of the solum and depth to a lithic contact 
are 20 to 40 inches. The profile between the depths of 
8 and 22 inches is dry from June to October in most 
years and usually is moist the rest of the year. The 
mean annual soil temperature is 59 to 61 degrees F. 
The mollic epipedon is 7 to 19 inches thick. Organic 
matter content is 1 to 3 percent. The particle size 
contro! section averages 27 to 35 percent clay. 

The A horizon has color of 10YR 4/2, 5/1, 5/2, or 5/3 
or of 2.5Y 5/2. It has moist color of 10YR 2/2, 3/1, 3/2, 
or 3/3 or of 2.5Y 3/2. It is medium acid to neutral. Rock 
fragment content ranges from 15 to 35 percent. Base 
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saturation (ammonium acetate and sum) ranges from 
50 to 70 percent. 

The Bt horizon has color of 10YR 4/2, 5/1, 5/2, 5/3, 
6.2. 6,3. or 6/4 or of 2.5Y 5/2 or 6/2. It has moist color 
of 10YR 3/1, 3/2, 3/3, 3/4, 4/2, 4/3, or 4/4 or of 2.5Y 
2/2, 3/2, or 4/2. The horizon is 27 to 35 percent clay 
and 35 to 60 percent rock fragments. It ranges from 
strongly acid to slightly acid. Base saturation 
(ammonium acetate and sum) ranges from 50 to 90 
percent. 


Snook Series 


The Snook series consists of very shallow, somewhat 
excessively drained soils on hills and mountains. These 
Soils formed in material weathered from sandstone or 
shale. Slopes range from 30 to 75 percent. 

Soils of the Snook series are loamy, mixed, nonacid, 
thermic Lithic Xerorthents. 

Typica! pedon of a Snook gravelly loam in an area of 
Maymen-Etsel-Snook complex, 30 to 75 percent slopes; 
300 feet northwest off Mill Creek Road, about 1.2 miles 
north of Red Mountain Camp, near Ukiah; 800 feet 
south and 2,100 feet east of the northwest corner of 
sec. 8, T. 14 N., R. 11 W., MDBM, Purdys Gardens 
Quadrangle. 


A—O to 5 inches; light yellowish brown (10YR 6/4) 
gravelly loam, dark yellowish brown (10YR 4/4) 
moist; weak medium subangular blocky structure; 
slightly hard, friable, slightly sticky and nonplastic; 
common very fine and fine roots and few medium 
roots; many very fine interstitial pores; 20 percent 
pebbles 2 to 20 millimeters in diameter; 80 percent 
of the surface is covered with pebbles 2 to 20 
millimeters in diameter; medium acid (pH 5.6); 
abrupt wavy boundary. 

R—3 inches; fractured sandstone; fractures 0.5 to 5.0 
inches apart; roots penetrate some fractures. 


Depth to bedrock ranges from 4 to 10 inches. The 
profile at the lithic contact is dry from May to October 
and is moist the rest of the year. The mean annual soil 
temperature ranges from 59 to 61 degrees F. Gravel 
content ranges from 15 to 25 percent, and clay content 
ranges from 10 to 25 percent. Reaction is medium acid 
or slightly acid throughout the profile. 

The A horizon has color of 10YR 6/2, 6/3, or 6/4 or of 
7.5YR 6/2, 6/3, or 6/4. It has moist color of 10YR 3/8, 
4/3, or 4/4 or of 7.5YR 4/3 or 4/4. 


Speaker Series 
The Speaker series consists of moderately deep, well 


drained soils on hills and mountains. These soils 
formed in material weathered from sandstone, shale, or 
siltstone. Slopes range from 2 to 75 percent. 

Soils of the Speaker series are fine-loamy, mixed, 
mesic Ultic Haploxeralfs. 

Typical pedon of a Speaker gravelly loam in an area 
of Sanhedrin-Kekawaka-Speaker complex, 2 to 30 
percent slopes; 30 feet northwest of Mexico Ridge 
Road, 150 feet northeast of its intersection with Etsel 
Ridge Road, 8.5 miles (by air) east of Covelo; 1,000 
feet south and 1,500 feet east of the northwest corner 
of sec. 9, T. 22 N., R. 11 W., MDBM, Newhouse Ridge 
Quadrangle. 


O—1 inch to 0; pine needles, bark, twigs, and 
decomposed litter. 

A—0 to 6 inches; variegated brown (7.5 YR 5/4) and 
dark grayish brown (10YR 4/2) gravelly loam, dark 
brown (10YR 3/3) moist; moderate very fine and 
fine subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; many very fine 
and fine roots; many very fine and common fine 
tubular pores; 20 percent pebbles 2 to 20 
millimeters in diameter; strongly acid (pH 5.5); clear 
wavy boundary. 

Bt1—6 to 16 inches; reddish yellow (7.5 YR 6/6) clay 
loam, brown (7.5 YR 4/4) moist; moderate fine and 
medium subangular blocky structure; very hard, 
firm, slightly sticky and slightly plastic; many very 
fine, fine, medium, and coarse roots; common very 
fine, fine, and medium tubular pores; common 
moderately thick clay films on peds and in pores; 10 
percent pebbles 2 to 15 millimeters in diameter; 
very strongly acid (pH 4.8); clear smooth boundary. 

Bt2—16 to 24 inches; reddish yellow (SYR 6/6) clay 
loam, yellowish red (5YR 4/6) moist; common 
medium and coarse angular blocky structure; hard, 
firm, slightly sticky and plastic; many fine, medium, 
and coarse roots; many very fine, fine, medium, and 
coarse tubular pores; many moderately thick clay 
films on peds and in pores; 10 percent soft rock 
fragments; very strongly acid (pH 4.8); abrupt wavy 
boundary. 

R—24 inches; fractured sandstone; cracks are 1 to 4 
inches apart and have yellowish red (5YR 4/6) clay 
films. 


Thickness of the solum and depth to a lithic contact 
are 20 to 40 inches. The profile between depths of 8 
and 19 inches is dry in all parts from June to October 
and is moist in all parts from December to May. The 
mean annual soil temperature is 52 to 58 degrees F. 
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Rock fragment content is 10 to 35 percent throughout 
the profile. Base saturation (sum) is 35 to 50 percent. 

The A horizon has color of 10YR 4/2, 5/2, 5/3, 5/4, or 
6/4 or of 7.5YR 5/4. Moist colors are 10YR 3/2, 3/3, 3/4, 
or 4/4; 7.5YR 3/2, 3/3, or 3/4; or 5YR 3/4, 4/3, or 4/4. 
The horizon is slightly acid to strongly acid. 

The Bt horizon has color of 10YR 5/4; 7.5YR 5/4, 
6/4, or 6/6; or 5YR 5/6 or 6/6. Moist colors are 10YR 
3/4; 7.5 YR 3/4, 4/4, or 4/6; or SYR 4/6. The horizon is 
clay loam or gravelly clay loam and is 27 to 35 percent 
clay. It is medium acid to very strongly acid. 

The Speaker soils in this survey area have higher 
temperatures than are defined in the range of the series 
as mapped elsewhere. They also have a lithic contact 
instead of a paralithic contact. These differences, 
however, do not significantly affect their use and 
management. 


Squawrock Series 


The Squawrock series consists of moderately deep, 
well drained soils on hills and mountains. These soils 
formed in material weathered from sandstone. Slopes 
range from 15 to 75 percent. 

Soils of the Squawrock series are loamy-skeletal, 
mixed, thermic Mollic Haploxeralfs. 

Typical pedon of a Squawrock cobbly loam in an 
area of Hopland-Witherell-Squawrock complex, 30 to 50 
percent slopes, 1 mile south on Highway 101 from the 
Boonville-Ukiah cutoff, 0.8 mile west from Highway 101 
on farm road, near Ukiah; 1,800 feet north and 200 feet 
west of southeast corner of sec. 8, T. 14 N., R. 12 W., 
MDBM, Elledge Peak Quadrangle. 


A—0 to 7 inches; yellowish brown (10YR 5/4) cobbly 
Icam, dark brown (7.5YR 3/4) moist; weak fine, 
medium, and coarse subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine roots; many very fine and 
few fine and medium tubular pores; common thin 
silt coatings on peds and in pores; 15 percent 
pebbles 2 to 75 millimeters in diameter and 15 
percent cobbles 75 to 150 millimeters in diameter; 
medium acid (pH 5.8); gradual wavy boundary. 

Bt1—7 to 16 inches; yellowish brown (10YR 5/4) 
extremely cobbly loam, dark brown (7.5YR 4/4) 
moist; weak medium and coarse subangular blocky 
structure; slightly hard, friable, slightly stícky and 
slightly plastic; common very fine and fine roots and 
few medium roots; common very fine, fine, and 
medium tubular pores; common thin clay films in 
pores and on rock fragments; 15 percent pebbles 2 
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to 75 millimeters in diameter and 55 percent 
cobbles 75 to 120 millimeters in diameter; medium 
acid (pH 5.8); clear wavy boundary. 

Bt2—16 to 21 inches; very pale brown (10YR 7/4) very 
gravelly loam, dark brown (7.5YR 4/4) moist; weak 
fine, medium, and coarse subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; common fine and medium roots and 
few coarse roots; common very fine tubular pores; 
common thin clay films in pores; 60 percent pebbles 
2 to 50 millimeters in diameter, medium acid (pH 
5.8); abrupt wavy boundary. 

R—21 inches; fractured (fractolithic) sandstone; 
fractures are 3 to 6 inches apart; does not slake in 
water. 


Thickness of the solum and depth to a lithic contact 
are 20 to 40 inches. The profile between depths of 10 
and 31 inches or to the lithic contact is dry from June to 
October in most years and usually is moist the rest of 
the year. The mean annual soil temperature is 59 to 62 
degrees F. 

The A horizon has color of 10YR 6/4, 6/3, 6/2, or 5/4. 
It has moist color of 10YR 4/4, 4/3, 3/3, or 3/2 or of 
7.5YR 3/4. It has 12 to 25 percent clay and is medium 
acid to neutral. Rock fragment content ranges from 15 
to 35 percent. 

The Bt horizon has color of 10YR 7/4, 7/2, or 5/4. It 
has moist color of 10YR 5/4, 4/3, 4/2, or 3/4 or of 7.5 YR 
4/4. The horizon is very gravelly, very cobbly, or 
extremely cobbly loam, very gravelly or very cobbly clay 
loam, or very gravelly sandy clay loam and is 20 to 35 
percent clay. It is medium acid or slightly acid. Rock 
fragment content ranges from 35 to 75 percent. 


Talmage Series 


The Talmage series consists of very deep, somewhat 
excessively drained soils on alluvial fans and plains. 
These soils formed in alluvium derived from various 
kinds of rock. Slopes range from O to 2 percent. 

Soils of the Talmage series are loamy-skeletal, 
mixed, thermic Fluventic Haploxerolls. 

Typical pedon of Talmage gravelly sandy loam, O to 
2 percent slopes, in the northwest corner of a small 
pasture, 400 feet south of the intersection of Millcreek 
Road and East Side Road, on the Rehabilitation Center 
grounds on East Side Road, south of Talmage; lat. 
39*7'52" N., long. 123?10'2" W. (nonsectionized); Ukiah 
Quadrangle. 


A1—0 to 9 inches; brown (10YR 5/3) gravelly sandy 
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loam, very dark grayish brown (10YR 3/2) moist; 
weak fine, medium, and coarse subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; common very fine and few fine 
roots; common very fine and few fine and medium 
tubular pores; 25 percent pebbles 2 to 50 
millimeters in diameter; slightly acid (pH 6.5); clear 
wavy boundary. 

A2—9 to 19 inches; brown (10YR 5/3) very gravelly 
sandy loam, dark brown (10YR 3/3) moist; weak 
fine, medium, and coarse subangular blocky 
structure; slightly hard, very friable, slightly sticky 
and nonplastic; common very fine and few fine 
roots; common very fine and few fine and medium 
tubular pores; 50 percent pebbles 2 to 150 
millimeters in diameter; neutral (pH 6.6); gradual 
wavy boundary. 

C1—19 to 33 inches; yellowish brown (10YR 5/4) very 
gravelly coarse sandy loam, dark brown (10YR 4/3) 
moist; massive; loose, nonsticky and nonplastic; 
common very fine roots; few very fine, fine, and 
medium tubular pores; 60 percent pebbles and 
cobbles 2 to 200 millimeters in diameter; neutral 
(pH 6.8); gradual wavy boundary. 

C2— 33 to 66 inches; yellowish brown (10YR 5/4) very 
gravelly coarse loamy sand, dark brown (10YR 4/3) 
moist; massive; loose, nonsticky and nonplastic; few 
very fine roots; few very fine tubular pores; 40 
percent pebbles and cobbles 2 to 200 millimeters in 
diameter; neutral (pH 7.0). 


The profile is more than 60 inches deep. Rock 
fragment content averages 35 to 60 percent in the 
particle size control section. The profile is dry in all 
parts from June to October if not irrigated. It is moist in 
all parts from December through April. Reaction is 
medium acid or mildly alkaline. Textures are stratified 
throughout the profile. 

The A horizon has color of 10YR 5/8, 5/2, or 4/2. It 
has moist color of 10YR 3/3 or 3/2 or of 7.5YR 3/2. This 
horizon has more than 1 percent organic matter to a 
depth of 10 inches. It is gravelly sandy loam or very 
gravelly sandy loam. 

The C horizon has color of 10YR 5/3, 5/4, or 6/4 or 
of 7.5YR 6/4. It has moist color of 10YR 4/3 or 4/4 or of 
7.5YR 4/4. The upper part of the C horizon is stratified 
very gravelly loam to very gravelly coarse sandy loam, 
and the lower part is very gravelly loamy sand to very 
gravelly coarse sand. 


Tyson Series 
The Tyson series consists of moderately deep, well 


drained soils on hills and mountains. These soils 
formed in material weathered from shale or sandstone. 
Slopes range from 30 to 75 percent. 

Soils of the Tyson series are loamy-skeleta!, mixed, 
mesic Typic Xerumbrepts. 

Typical pedon of a Tyson very gravelly loam in an 


- area of Tyson-Updegraff complex, 30 to 50 percent 


slopes, 150 feet east of Forest Road 1 N 02, 0.5 mile 
south of intersection of Forest Road 1 N 02 and Mexico 
Ridge Road (23 N 18) on Etsel Ridge, near Covelo; 
2,400 feet south and 1,700 feet west of the northeast 
corner of sec. 9, T. 22 N., R. 11 W., MDBM, Newhouse 
Ridge Quadrangle. 


O—1 inch to 0; oak leaves and twigs. 

A-—0 to 7 inches; brown (10YR 5/3) very gravelly loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate fine, medium, and coarse granular 
Structure; soft, very friable, nonsticky and slightly 
plastic; common very fine roots; many very fine 
interstitial pores and common very fine tubular 
pores; 35 percent pebbles 2 to 15 millimeters in 
diameter and 5 percent cobbles 75 to 150 
millimeters in diameter; slightly acid; (DH 6.5); clear 
smooth boundary. 

AB—7 to 13 inches; yellowish brown (10YR 5/4) 
gravelly loam, dark brown (10YR 3/3) moist; 
moderate fine and medium subangular blocky 
Structure; soft, friable, slightly sticky and slightly 
plastic; common very fine and fine roots; many very 
fine and few fine tubular pores; 30 percent pebbles 
2 to 15 millimeters in diameter; strongly acid (pH 
5.5); abrupt smooth boundary. 

Bw—13 to 24 inches; pale brown (10YR 6/3) very 
gravelly loam, dark brown (10YR 3/3) moist; 
moderate medium subangular blocky structure; soft, 
friable, slightly sticky and slightly plastic; common 
very fine, fine, and medium roots; many very fine 
and few fine tubular pores; 50 percent pebbles 2 to 
15 millimeters in diameter; very strongly acid (pH 
4.5); abrupt smooth boundary. 

R—24 inches; fractured shale; fractures are 1/8 inch 
apart. 


Thickness of the solum and depth to bedrock are 20 
to 40 inches. The profile between depths of 5 and 15 
inches is dry in all parts from June to October and is 
moist in all parts from December to May. The mean 
annual soil temperature is 49 to 55 degrees F. Base 
saturation (ammonium acetate) is less than 50 percent 
in some horizons. Organic matter content ranges from 2 
to 10 percent. 

The A horizon has color of 10YR 4/1, 4/2, 5/2, or 5/3 
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or of 2.5Y 4/1, 4/2, 5/2, or 5/3. It has moist color of 
10YR 2/1, 2/2. 3/2, or 3/3 or of 2.5Y 2/2, 3/2, or 3/3. It 
is gravelly or very gravelly loam and is 18 to 27 percent 
clay. Rock fragment content ranges from 20 to 60 
percent. The horizon is neutral or slightly acid. Base 
saturation ranges from 45 to 85 percent. 

The B horizon has color of 10YR 5/3, 5/4, 6/2, 6/3, or 
6/4 or of 2.5Y 5/2, 5/4, or 6/4. It has moist color of 
10YR 3/3, 3/4, 4/3, or 4/4 or ot 2.5Y 4/2 or 4/4. It is 
very gravelly loam or very gravelly clay loam and is 20 
to 30 percent clay and 35 to 60 percent rock fragments. 
Base saturation ranges from 40 to 70 percent. The 
horizon is medium acid to very strongly acid. 


Updegraff Series 


The Updegraff series consists of deep, well drained 
soils on hills and mountains. These soils formed in 
material weathered from graywacke, schist, sandstone, 
or shale. Slopes range from 15 to 75 percent. 

Soils of the Updegraff series are fine-loamy, mixed, 
mesic Ultic Argixerolls. 

Typical pedon of an Updegraff loam in an area of 
Updegraff-Sanhedrin complex, 15 to 50 percent slopes, 
about 1.5 miles due south of Finney Lake, near Willits; 
0.6 mile northeast from intersection, 0.7 mile southwest 
to jeep trail and 0.4 mile east on jeep trail crossing 
small intermittent creek; 1,000 feet south and 250 feet 
west of the northeast corner of sec. 22, T. 18 N., R. 13 
W., MDBM, Willits NE Quadrangle. 


O—1 inch to 0; decomposed leaves and twigs. 

A1—0 to 7 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium subangular blocky structure parting to 
moderate fíne subangular blocky; slightly hard, 
friable, nonsticky and nonplastic; many very fine 
and common fine roots; many very fine, common 
fine, and few medium tubular pores; 5 percent 
pebbles 2 to 20 millimeters in diameter; neutral (pH 
7.0); gradual wavy boundary. 

A2—7 to 12 inches; brown (10YR 5/3) loam, dark brown 
(10YR 3/3) moist; moderate medium subangular 
blocky structure parting to moderate fine subangular 
blocky; slightly hard, firm, slightly sticky and slightly 
plastic; common very fíne roots and few fine, 
medium, and coarse roots; many very fine and fine 
tubular pores and few very fine interstitial pores; 
neutral (pH 6.8); clear wavy boundary. 

Bt1—12 to 16 inches; light yellowish brown (10YR 6/4) 
clay loam, dark brown (10YR 3/3) moist; strong 
coarse and very coarse subangular blocky structure 
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parting to strong medium subangular blocky; slightly 
hard, friable, slightly sticky and plastic; common fine 
roots and few very fine, medium, and coarse roots; 
few very fine, fine, and coarse tubular pores; slightly 
acid (pH 6.8); gradual wavy boundary. 

Bt2—16 to 22 inches; yellowish brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 4/4) moist; strong 
coarse and very coarse subangular blocky structure; 
hard, firm, slightly sticky and plastic; few very fine 
and fine roots; few very fine and fine tubular pores 
and few fine interstitial pores; many moderately 
thick clay films on peds and in pores; 5 percent 
pebbles 2 to 15 millimeters in diameter and 5 
percent cobbles 75 to 150 millimeters in diameter; 
slightly acid (pH 6.5); gradual wavy boundary. 

Bt3—22 to 36 inches; grayish brown (10YR 5/2) clay 
loam, dark grayish brown (10YR 4/2) moist; 
moderate medium subangular blocky structure; very 
hard, very firm, slightly sticky and plastic; few fine 
roots; few fine tubular pores; many moderately thick 
clay films in pores and on peds; 10 percent pebbles 
2 to 10 millimeters in diameter; medium acid (pH 
6.0); gradual wavy boundary. 

Bt4—36 to 45 inches; grayish brown (10YR 5/2) clay 
loam, grayish brown (10YR 5/2) moist; moderate 
medium subangular blocky structure; very hard, 
very firm, slightly sticky and plastic; few fine and 
medium roots; few very fine and fine tubular pores; 
many moderately thick clay films in pores and on 
peds; 5 percent soft rock fragments 2 to 30 
millimeters in diameter; neutral (pH 6.8). 

R—45 inches; fractured schist and graywacke. 


The depth to bedrock is 40 to 60 inches. The profile 
between depths of 6 and 18 inches is dry in all parts 
from July to October and is moist in all parts from 
December through May. The mean annual soil 
temperature ranges from 49 to 59 degrees F. Organic 
matter content is 1 to 5 percent to a depth of 10 inches. 
The base saturation (sum) ranges from 60 to 90 percent 
throughout the profile and is less than 75 percent in 
some part of the upper 30 inches. A stone line is 
present in most pedons between depths of 10 and 24 
inches. It contains 5 to 30 percent gravel 2 to 75 
millimeters in diameter and 5 to 10 percent cobbles 75 
to 150 millimeters in diameter. The particle size control 
section averages 30 to 35 percent clay and 5 to 30 
percent rock fragments. Reaction is medium acid to 
neutral throughout the profile. 

The A horizon has color of 10YR 4/2, 4/3, 5/2, or 5/3. 
It has moist color of 10YR 3/2 or 3/3. 

The Bt horizon has color of 10YR 4/4, 5/2, 5/8, 5/4, 
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6/3, or 6/4 or of 7.5 YR 5/4. It has moist color of 10YR 
3/2, 3/3, 3/4, 4/2, 4/3, 4/4, 5/2, or 5/4 or of 7.5YR 3/4 or 
4/4. it is sandy clay loam, clay loam, or gravelly clay 
loam and is 20 to 40 percent clay and O to 35 percent 
rock fragments. 

The BCt or Ct horizon, where present, has colors and 
textures similar to those of the Bt horizon. It has weaker 
structure and fewer clay films. 


Witherell Series 


The Witherell series consists of shallow, somewhat 
excessively drained soils on hills and mountains. These 
soils formed in material weathered from sandstone. 
Slopes range from 9 to 75 percent. 

Soils of the Witherell series are loamy, mixed, 
thermic Lithic Xerochrepts. 

Typical pedon of a Witherell sandy loam in an area of 
Witherell-Hopland-Squawrock complex, 50 to 75 
percent slopes, 75 feet uphill from the turnout on Orr 
Springs Road, 1.5 miles west of North State Street, 
near Ukiah; 275 feet south and 1,300 feet west of the 
northeast corner of sec. 12, T. 15 N., R. 13 W., MDBM, 
Ukiah Quadrangle. 


A—0 to 2 inches; brown (10YR 5/3) sandy loam, dark 
brown (10YR 3/3) moist; moderate very fine and 
fine granular structure; soft, very friable, slightly 
sticky and slightly plastic; many very fine and few 
fine roots; many very fine interstitial pores; 5 
percent pebbles 2 to 60 millimeters in diameter; 
neutral (pH 6.7); clear smooth boundary. 

AB—2 to 7 inches; yellowish brown (10YR 5/4) sandy 
loam, variegated dark brown (7.5YR 3/4) and brown 
(7.5YR 4/4) moist; moderate medium subangular 
blocky structure; soft, friable, slightly sticky and 
slightly plastic; common very fine and few fine 
roots; many very fine and few fine and medium 
tubular pores; few silt flows; 5 percent pebbles 2 to 
60 millimeters in diameter; slightly acid (pH 6.2); 
clear wavy boundary. 

Bt—7 to 12 inches; reddish yellow (7.5YR 6/6) sandy 
loam, variegated dark brown (7.5YR 3/4) and brown 
(7.5YR 4/4) moist; weak fine and medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
and few fine roots; many very fine and few fine and 
medium tubular pores; few thin clay films in pores; 
12 percent pebbles 2 to 60 millimeters in diameter; 
slightly acid (pH 6.2). 

R—12 inches; fractured sandstone; fractures are 0.5 to 
1.5 inches apart; about half the fractures are lined 
with silt coatings. 


The thickness of the solum and depth to a lithic 
contact are 10 to 20 inches. The profile between a 
depth of 8 inches and bedrock is dry from June to 
October in most years and usually is moist the rest of 
the year. The mean annual soil temperature is 59 to 61 
degrees F. Rock fragment content ranges from 5 to 25 
percent. Base saturation (ammonium acetate) ranges 
from 45 to 75 percent. 

The A horizon has color of 10YR 5/3, 5/4, 6/3, or 6/4 
or of 7.5 YR 5/4, 5/6, or 6/4. It has moist color of 10YR 
3/8, 3/4, 4/3, or 4/4 or of 7.5 YR 3/4 or 4/4. It is slightly 
acid or neutral. 

The B horizon has color of 10YR 5/4, 6/3, 6/4, or 7/4 
or of 7.5 YR 6/4, 6/6, or 7/4. It has moist color of 10YR 
3/3, 3/4, 4/3, or 4/4 or of 7.5YR 3/4, 4/4, or 4/6. It is 
loam, gravelly loam, or sandy loam and is 12 to 27 
percent clay. It is slightly acid to strongly acid. Clay 
content is less than 1.2 times that of the A horizon. 


Wohly Series 


The Wohly series consists of moderately deep, well 
drained soils on hills and mountains. These soils 
formed in material weathered from sandstone or shale. 
Slopes range from 9 to 75 percent. 

Soils of the Wohly series are fine-loamy, mixed, 
mesic Ultic Haploxeralfs. 

Typical pedon of a Wohly loam in an area of 
Casabonne-Wohly loams, 30 to 50 percent slopes, 
1,000 feet southeast at the end of the right fork of a 
private road, 0.8 mile northwest of Mountain House 
Road on Highway 128, about 6 miles south of Hopland; 
700 feet north and 1,200 feet west of the southeast 
corner of sec. 18, T. 12 N., R. 11 W., MDBM, Hopland 
Quadrangle. 


A1—0 to 5 inches; yellowish brown (10YR 5/4) loam, 
dark yellowish brown (10YR 3/4) moist; weak fine 
subangular blocky structure parting to granular; soft, 
very friable, slightly sticky and slightly plastic; many 
very fine and fine roots and common medium roots; 
few fine tubular pores; 5 percent pebbles 2 to 75 
millimeters in diameter; neutral (pH 7.0); clear wavy 
boundary. 

A2—5 to 11 inches; brown (7.5 YR 5/4) foam, dark 
brown (7.5YR 4/4) moist; weak fine subangular 
blocky structure parting to granular; slightly hard, 
friable, sticky and slightly plastic; common very fine 
and fine roots and few medium roots; 12 percent 
pebbles 2 to 75 millimeters in diameter; neutral (pH 
7.0); clear wavy boundary. 

Bt1—11 to 17 inches; light reddish brown (5YR 6/4) 
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gravelly clay loam, reddish brown (5YR 4/4) moist; 
moderate medium subangular blocky structure; 
slightly hard, firm, sticky and plastic; common very 
fine and fine roots, many medium roots, and few 
coarse roots; common very fine and fine tubular 
pores; common thin clay films in pores; 15 percent 
pebbles 2 to 75 millimeters in diameter; neutral (pH 
6.8); clear wavy boundary. 

Bt2—17 to 24 inches; reddish yellow (5YR 6/8) gravelly 
clay loam, variegated reddish brown (5YR 4/4) and 
yellowish red (BYR 4/6) moist; moderate medium 
subangular blocky structure; slightly hard, firm, 
sticky and plastic; common very fine, fine, and 
medium roots; common very fine and fine tubular 
pores; common thin clay films in pores and on 
peds; 20 percent pebbles 2 to 75 millimeters in 
diameter; neutral (pH 7.0); clear wavy boundary. 

Cr—24 inches; red, fractured sandstone; fractures are 
0.5 to 3.0 inches apart and have dark red (2.5 YR 
3/6, moist) soil material in them. 


Thickness of the solum and depth to a paralithic 
contact range from 20 to 40 inches. The profile between 
depths of 6 and 17 inches is dry in all parts from July to 
September and is moist in all parts from November to 
May. Base saturation (ammonium acetate and sum) is 
50 to 75 percent throughout. The profile is medium acid 
to neutral throughout. 

The A horizon has color of 10YR 5/4; 7.5YR 6/3, 7/4, 
or 5/4; or 5YR 6/4. It has moist color of 10YR 3/4; 
7.5YR 3/3, 3/4, or 4/4; or 5YR 4/4. Gravel content is O 
to 15 percent. 

The Bt horizon has color of 7.5 YR 5/4 or 6/6 or of 
5YR 6/4 or 6/8. It has moist color of 7.5YR 3/4, 4/4, or 
4/6 or of 5YR 4/4, 4/6, or 5/6. It is clay loam, sandy clay 
loam. or gravelly clay loam and is 25 to 35 percent clay 
and 10 to 35 percent gravel. 


Woodin Series 


The Woodin series consists of moderately deep, well 
drained soils on hills and mountains. These soils 
formed in material weathered from sandstone. Slopes 
range from 30 to 75 percent. 

Soils of the Woodin series are loamy-skeletal, mixed, 
mesic Dystric Xerochrepts. 

Typical pedon of a Woodin gravelly sandy loam in an 
area of Maymen-Woodin-Etsel complex, 50 to 75 
percent slopes; 0.8 mile east on Bear Pen Canyon 
Road from Highway 101 and 1,000 feet north uphill 
from road; 200 feet north and 500 feet east of the 
southeast corner of sec. 1, T. 21 N., R. 15 W., MDBM, 
Laytonville Quadrangle. 
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0—1.5 inches to 0; slightly decomposed needles and 
twigs. 

A—0 to 7 inches; brown (10YR 5/3) gravelly sandy 
loam, dark brown (10YR 3/3) moist; weak fine 
granular structure; soft, friable, slightly sticky and 
slightly plastic; common very fine and fine roots; 
common very fine and fine tubular and interstitial 
pores; 20 percent pebbles 2 to 50 millimeters in 
diameter; neutral (pH 7.0); clear wavy boundary. 

Bw1—7 to 15 inches; yellowish brown (10YR 5/4) very 
gravelly sandy loam, dark yellowish brown (10YR 
4/4) moist; weak fine granular structure; soft, friable, 
slightly sticky and slightly plastic; common very fine, 
fine, and medium roots; common very fine, fine, and 
medium tubular and interstitial pores; 15 percent 
pebbles 2 to 50 millimeters in diameter and 25 
percent cobbles 75 to 250 millimeters in diameter; 
neutral (pH 7.0); gradual wavy boundary. 

Bw2—15 to 23 inches; yellowish brown (10YR 5/4) very 
cobbly sandy loam, dark yellowish brown (10YR 
4/4) moist; massive; soft, friable, slightly sticky and 
slightly plastic; common fine and medium roots and 
few coarse roots; few very fine and fine interstitial 
pores; 10 percent pebbles 2 to 50 millimeters in 
diameter and 35 percent cobbles 75 to 250 
millimeters in diameter; slightly acid (pH 6.5); clear 
wavy boundary. 

R—23 inches; hard, fractured sandstone. 


Thickness of the solum and depth to bedrock are 20 
to 40 inches. The profile between depths of 10 and 31 
inches is dry from July through September and is moist 
in al! parts from November through May. The mean 
annual soil temperature is 54 to 59 degrees F. Reaction 
is strongly acid to neutral. Rock fragment content in the 
particle size control section ranges from 35 to 60 
percent. 

The A horizon has color of 10YR 4/3, 5/2, 5/3, 6/3, or 
6/4 or of 7.5YR 5/4 or 6/4. It has moist color of 10YR 
3/2, 3/3, 3/4, 4/2, or 4/3 or of 7.5YR 3/4 or 4/4. A 
gravelly mulch 1 to 3 inches thick is on the surface in 
some areas. 

The B horizon has color of 10YR 5/4, 5/6, or 6/3 or of 
7.5YR 5/4, 5/6, or 6/4. It has moist color of 10YR 3/4, 
4/3, or 4/4 or of 7.5YR 3/4, 4/4, or 5/6. It is very 
gravelly or very cobbly loam, very gravelly sandy clay 
loam, or very gravelly or very cobbly sandy loam and is 
15 to 25 percent clay. 


Xerochrepts 


Xerochrepts are moderately deep to very deep, well 
drained soils on mountains and dissected stream 
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terraces. These soils formed in material weathered from 
ultramafic intrusive rock such as peridotite or 
serpentinite or in alluvium derived from various kinds of 
rock. Slopes range from 5 to 75 percent. 

Reference pedon of Xerochrepts in an area of 
Xerochrepts, 5 to 50 percent slopes, 0.3 mile west of 
Kettenpom Store on Kettenpom-Alderpoint Road, 0.15 
mile north on dirt road, 10 feet west of road; 1,800 feet 
north and 1,900 feet west of southeast corner of sec. 
35, T. 3S.. R. 6 E., Humboldt Base and Meridian, 
Zenia Quadrangle. 


O—2 inches to 0; decomposed needles and twigs. 

۵-0 to 4 inches; reddish brown (5YR 5/4) gravelly 
loam, dark reddish brown (2.5YR 3/4) moist; 
moderate fine granular structure; slightly hard, 
friable. slightly sticky and slightly plastic; many very 
fine and fine roots and few coarse roots; many very 
fine and fine interstitial pores; 20 percent pebbles 2 
to 75 millimeters in diameter and 10 percent 
cobbles 75 to 100 millimeters in diameter; mildly 
alkaline (pH 7.5); clear wavy boundary. 

Bw—4 to 16 inches; reddish brown (5YR 5/4) very 
gravelly clay loam, dark reddish brown (2.5YR 3/4) 
moist; moderate fine granular structure; slightly 
hard, friable, sticky and plastic; slightly smeary; 
common very fine, fine, and medium roots and few 
coarse roots; many very fine and fine interstitial 
pores; 30 percent pebbles 2 to 75 millimeters in 
diameter and 15 percent cobbles 75 to 250 
millimeters in diameter; mildly alkaline (pH 7.5); 
clear irregular boundary. 

BC—16 to 30 inches; strong brown (7.5YR 5/6) 
extremely cobbly sandy clay loam, yellowish red 
(SYR 4/6) moist; weak fine subangular blocky 
structure; slightly hard, very friable, sticky and 
plastic; common very fine and fine roots; many very 
fine and fine interstitial pores; 25 percent pebbles 2 
to 75 millimeters in diameter, 50 percent cobbles 75 
to 250 millimeters in diameter, and 10 percent 
stones; moderately alkaline (pH 7.5); clear irregular 
boundary. 

Cr—30 to 35 inches; reddish yellow (7.5YR 6/6), soft 
rock fragments, strong brown (7.5 YR 4/6) crushed 
and moist; massive; few very fine and fine roots 
along rock fractures; moderately alkaline (pH 7.5); 
abrupt irregular boundary. 

R—35 inches; fractured, hard peridotite. 


Thickness of the solum ranges from 20 to 60 inches. 
The profile in the moisture control section is dry in all 
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parts from July to October in most years and is moist in 
all parts from November to June. The mean annual soil 
temperature ranges from 53 to 59 degrees F. Base 
saturation (sum) ranges from 35 to 90 percent 
throughout the profile. Reaction is slightly acid to mildly 
alkaline. 

The A horizon has color of 10YR 4/4, 5/4, 6/3, or 6/4; 
5YR 5/4; or 2.5YR 4/4 or 5/4. It has moist color of 10YR 
3/3, 3/4, 4/4, or 5/4; 7.5YR 3/2 or 3/4; or 2.5YR 3/4 or 
3/6. It is loam or gravelly loam and is 18 to 27 percent 
clay, 15 to 30 percent gravel, and O to 10 percent 
cobbles or stones. Total rock fragment content is 15 to 
35 percent. 

The Bw horizon has color of 10YR 5/6, 6/4, 6/6, or 
7/4; 7.5 YR 4/6, 5/4, 5/6, or 6/6; or 5YR 5/4. It has moist 
color of 2.5Y 5/4; 10YR 3/6, 4/4, 4/6, or 5/6; 7.5 YR 4/4 
or 4/6; 5YR 4/4 or 4/6; or 2.5YR 3/4 or 3/6. It is gravelly 
loam or sandy loam; very gravelly loam, sandy loam, or 
clay loam; or very cobbly loam, sandy loam, sandy clay 
loam, or clay loam. It is 15 to 40 percent clay, 15 to 40 
percent gravel, and O to 15 percent cobbles and stones. 
Total rock fragment content ranges from 15 to 60 
percent. 

In some profiles there is a BC, C, or Cr layer. Colors 
are the same as those of the Bw horizon. Texture is the 
same as that of the Bw horizon; is extremely cobbly 
clay loam, very stony clay loam, or extremely stony clay 
loam; or is soft rock fragments. The horizon is 15 to 60 
percent cobbles and stones and 2 to 60 percent gravel. 
Total rock fragment content ranges from 35 to 90 
percent. 


Xerofluvents 


Xerofluvents are very deep, well drained to 
excessively drained soils on flood plains. These soils 
formed in recent alluvium derived from sedimentary 
rock. Slopes range from 0 to 2 percent. 

Reference pedon of Xerofluvents, 0 to 2 percent 
slopes, on a protected flood plain, 520 feet west of the 
Russian River, 3,150 feet east of Highway 101 on the 
main farm road of Windsor Vineyard, 1.1 miles north of 
the junction of Highway 101 and Highway 175; lat. 
38%5927" N., long. 123%6'28" W. (nonsectionized), 
Hopland Quadrangle. 


Ap—0 to 5 inches; grayish brown (10YR 5/2) sandy 
loam, dark brown (10YR 3/3) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
nonsticky and slightly plastic; common fine and very 
fine roots; many very fine interstitial pores and 
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common very fine and fine tubular pores; 5 percent 
pebbles 5 to 15 millimeters in diameter; neutral (pH 
7.0); abrupt smooth boundary. 

A2—5 to 9 inches; grayish brown (10YR 5/2) sandy 
loam, dark brown (10YR 3/3) moist; moderate 
medium subangular blocky structure; slightly hard, 
friable, nonsticky and nonplastic; few very fine 
roots; many very fine interstitial pores and common 
very fine tubular pores; 5 percent pebbles 5 to 15 
millimeters in diameter; neutral (pH 7.0); abrupt 
wavy boundary. 

A3—9 to 15 inches; grayish brown (10YR 5/2) sandy 
loam, dark brown (10YR 3/3) moist; strong coarse 
angular blocky structure; slightly hard, friable, 
slightly sticky and nonplastic; many very fine roots 
flattened along ped faces; common very fine and 
fine tubular pores; neutral (pH 7.2); abrupt wavy 
boundary. 

C1—15 to 29 inches; light brownish gray (10YR 6/2) 
sand, dark grayish brown (10YR 4/2) moist; single 
grain; loose, nonsticky and nonplastic; common very 
fine roots; many very fine interstitial pores; 10 
percent pebbles 5 to 15 millimeters in diameter; 
neutral (pH 7.2); abrupt wavy boundary. 

C2—29 to 48 inches; pale brown (10YR 6/3) loam, 
brown (10YR 4/3) moist; common fine prominent 
dark yellowish brown (10YR 4/6, moist) mottles in 
upper 2 inches; moderate coarse subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; few very fine roots and common fine 
and medium roots; many very fine and fine tubular 
pores; neutral (pH 7.2); abrupt wavy boundary. 

C3—48 to 60 inches; light brownish gray (10YR 6/2) 
sand, very dark grayish brown (10YR 3/2) moist; 
single grain; loose, nonsticky and nonplastic; few 
very fine roots; many very fine interstitial pores; 
mildly alkaline (pH 7.4). 


The profile is more than 60 inches deep. Frequent to 
rare periods of flooding occur for very brief to very long 
periods of time after heavy rainstorms. The mean 
annual soil temperature is 59 to 62 degrees F. Organic 
matter content decreases irregularly with increasing 
depth. 

The A horizon has hue of 10YR or 7.5YR, value of 5 
to 8, and chroma of 1 to 3. Where moist, it has hue of 
10YR, value of 3 to 7, and chroma of 1 to 4. 

The C horizon has moist and dry colors similar to 
those of the A horizon. The C horizon is highly stratified 
with layers of sand, loamy sand, sandy loam, loam, 
gravel, or stones and boulders. It is slightly acid to 
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mildly alkaline. Where there is frequent ponding, 
mottling extends throughout the profile. 


Yellowhound Series 


The Yellowhound series consists of deep, well 
drained soils on mountains. These soils formed in 
material weathered from sandstone or conglomerate. 
Slope ranges from 30 to 75 percent. 

Soils of the Yellowhound series are loamy-skeletal, 
mixed, isomesic Ultic Haplustalfs. 

Typical pedon of a Yellowhound very gravelly loam in 
an area of the Yellowhound-Kibesillah complex, 50 to 
75 percent slopes, 5.75 miles west from Highway 101 
on Reeves Canyon Road, 100 feet south on skid trail to 
roadcut; 1,200 feet west and 400 feet north of the 
southeast corner of sec. 30, T. 17 N., R. 13 W., MDBM, 
Willits SE Quadrangle. 


A—0 to 6 inches; light brown (7.5YR 6/4) very gravelly 
loam, brown (7.5YR 4/4) moist; moderate fine 
granular structure; soft, friable, slightly sticky and 
slightly plastic; many very fine and common fine 
roots; many very fine and fine interstitial pores; 45 
percent pebbles 2 to 5 millimeters in diameter; 
medium acid (pH 5.6); clear wavy boundary. 

AB—6 to 15 inches; variegated light brown (7.5YR 6/4) 
and reddish yellow (SYR 6/6) loam, variegated 
brown (7.5 YR 4/4) and dark reddish brown (SYR 
3/4) moist; moderate fine and medium subangular 
blocky structure; soft, friable, slightly sticky and 
slightly plastic; many very fine, fine, and medium 
roots and few coarse roots; many very fine and few 
fine tubular pores; many silt flows; 8 percent 
pebbles 2 to 25 millimeters in diameter; medium 
acid (pH 5.8); clear wavy boundary. 

Bt—15 to 31 inches; variegated very pale brown (10YR 
7/4) and reddish yellow (7.5YR 6/6) very gravelly 
loam, variegated brown (7.5YR 4/4) and yellowish 
red (BYR 4/6) moist; weak medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; common very fine, fine, and 
medium roots; many very fine and fine and common 
medium tubular pores; few thin clay films on peds 
and in pores; many silt flows; 40 percent pebbles 5 
to 75 millimeters in diameter and 15 percent 
cobbles 75 to 150 millimeters in diameter; medium 
acid (pH 5.8); clear wavy boundary. 

2BC—31 to 58 inches; variegated very pale brown 
(10YR 7/4) and reddish yellow (7.5YR 7/6) 
extremely gravelly sandy clay loam, strong brown 
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(7.5YR 5/6) moist; massive; slightly hard, friable, 
slightly sticky and plastic; few very fine, fine, and 
medium roots; many very fine and fine and few 
medium tubular pores; 70 percent pebbles 2 to 50 
millimeters in diameter; medium acid (pH 5.6) 
abrupt wavy boundary. 

R—58 inches; strongly weathered conglomerate. 


Depth to a lithic contact is 40 to 60 inches. The mean 
annual soil temperature is 50 to 56 degrees F. The 
difference between the mean summer and mean winter 
soil temperature is less than 9 degrees. The profile 
between depths of 6 and 28 inches is moist in all parts 
from November to June and is dry in some parts the 
rest of the year. The particle size control section 
averages 20 to 30 percent clay. The profile is slightly 
acid or medium acid. 

The A horizon has color of 10YR 5/2, 5/3, 5/4, 6/3, 
/4, or 7/3 or of 7.5YR 6/4. It has moist color of 10YR 
3/2, 3/3, 4/3, 4/4, or 5/4 or of 7.5YR 3/2 or 4/4. It is very 

gravelly loam or loam. 

The Bt horizon has color of 10YR 5/4, 6/2, 6/3, 6/4, 
7/3, or 7/4 or of 7.5YR 6/6 or 7/6. In some pedons, 
matrix color is variegated with 5YA 6/6. The horizon has 
moist color of 10YR 4/4, 5/4, 5/6, or 5/8 or of 7.5YR 4/4 
or 5/6. In some pedons matrix color is variegated with 
SYR 3/4 or 4/6. The horizon is very gravelly loam, very 
gravelly clay loam, very gravelly sandy clay loam, or 
extremely gravelly sandy clay loam and is 15 to 30 
percent clay and 35 to 80 percent gravel. Some profiles 
do not have the lithologic discontinuity at a depth of 
about 30 inches. 

The BC or C horizon, where present, has the same 
colors and textures as those of the Bt horizon. 


Yokayo Series 


The Yokayo series consists of very deep, well 
drained soils on old dissected terraces. These soils 
formed in old alluvium derived from sedimentary rock. 
Slopes range from O to 30 percent. 

Soils of the Yokayo series are fine, mixed, thermic 
Typic Palexeralfs. 

Typical pedon of Yokayo sandy loam, 15 to 30 
percent slopes, on an east-facing slope, 1,500 feet 
northwest of Yokayo Ranch, near Ukiah; 300 feet north 
and 4,200 feet east of the southwest corner of sec. 31, 
T. 16 N., R. 12 W., MDBM, Ukiah Quadrangle. 


A—0 to 8 inches; light brownish gray (10YR 6/2) sandy 
loam, dark grayish brown (10YR 4/2) moist; weak 
fine, medium, and coarse subangular blocky 
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structure; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine and fine roots; 
common very fine and fine tubular pores; 5 percent 
pebbles 2 to 75 millimeters in diameter and 5 
percent cobbles 75 to 150 millimeters in diameter; 
medium acid (pH 6.0); abrupt wavy boundary. 

Bt1—8 to 18 inches; light yellowish brown (10YR 6/4) 
clay, light olive brown (2.5Y 5/4) moist; moderate 
coarse prismatic structure parting to strong medium 
and coarse angular blocky; very hard, very firm, 
very sticky and very plastic; common very fine and 
few fine roots; few very fine tubular pores; common 
thin clay films on peds; 5 percent pebbles 2 to 75 
millimeters in diameter; medium acid (pH 6.0); clear 
wavy boundary. 

Bt2—18 to 32 inches; light yellowish brown (10YR 6/4) 
clay loam, variegated dark yellowish brown (10YR 
4/4) and brown (10YR 4/3) moist; moderate fine, 
medium, and coarse subangular blocky structure; 
very hard, firm, sticky and plastic; few very fine, 
fine, medium, and coarse roots; few very fine 
tubular pores; common thin clay films on peds; 5 
percent pebbles 2 to 75 millimeters in diameter; 
medium acid (pH 6.0); clear wavy boundary. 

Bt3—32 to 48 inches; pale yellow (2.5Y 7/4) clay loam, 
light olive brown (2.5Y 5/4) moist; weak medium 
subangular blocky structure; very hard, very firm, 
sticky and plastic; few very fine, fine, medium, and 
coarse roots; few very fine tubular pores; common 
moderately thick clay films on peds; 10 percent 
pebbles 2 to 75 millimeters in diameter; slightly acid 
(pH 6.2); clear wavy boundary. 

C—48 to 60 inches; pale yellow (2.5Y 7/4) loam, light 
olive brown (2.5Y 5/4) moist; massive; hard, friable, 
slightly sticky and slightly plastic; few very fine 
roots; few very fine tubular pores; 10 percent 
pebbles 2 to 75 millimeters in diameter; slightly acid 
(pH 6.5). 


Thickness of the solum averages 30 to 50 inches, 
and depth to semiconsolidated sediment is more than 
60 inches. The profile between depths of 8 and 22 
inches is dry from June to October in most years and 
usually is moist the rest of the year. The mean annual 
soil temperature is 59 to 61 degrees F. The clay 
increase from the A horizon to the Bt horizon ranges 
from 15 to 20 percent within a vertical distance of 1 inch 
or from 20 to 30 percent within 3 inches. Base 
saturation (sum) is more than 75 percent throughout the 
B horizon. 

The A horizon has color of 10YR 6/2, 6/3, or 6/4. It 
has moist color of 10YR 3/2, 3/3, 4/2, 4/3, 5/4, or 5/6. 
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The horizon is 12 to 20 percent clay, 2 to 10 percent 
gravel, and 0 to 5 percent cobbles. It is medium acid or 
slightly acid. 

The Bt horizon has color of 10YR 6/3, 6/4, 6/6, 7/3, 
or 7/4 or of 2.5Y 6/4 or 7/4. It has moist color of 10YR 
4/2, 4/3, 4/4, 5/4, 5/6, or 6/3 or of 2.5Y 4/4, 5/4, or 5/6. 
It is clay loam or clay and is 35 to 50 percent clay and 
0 to 12 percent gravel. It is medium acid to neutral. 

The C horizon has color of 10YR 6/3, 6/4, 6/6, 7/2, 
7/4, or 7/6 or of 2.5Y 7/2 or 7/4. It has moist color of 
10YR 4/2, 4/3, 4/4, 5/4, 5/6, or 6/6 or of 2.5Y 5/4, 5/6, 
or 7/4. Some pedons have variegated colors. The 
horizon is loam, sandy clay loam, or clay loam and is 
22 to 35 percent clay and 0 to 12 percent gravel. It is 
slightly acid or neutral. 


Yorktree Series 


The Yorktree series consists of deep, well drained 
soils on hills and mountains. These soils formed in 
material weathered from graywacke, shale, sandstone, 
or siltstone. Slopes range from 15 to 75 percent. 

Soils of the Yorktree series are fine, mixed, mesic 
Ultic Argixerolls. 

Typical pedon of a Yorktree loam in an area of 
Yorktree-Hopland-Woodin complex, 30 to 50 percent 
slopes: 100 feet west upslope of Pine Ridge Road, 1 
mile south of the intersection of Pine Ridge and Low 
Gap Roads; 1,800 feet north and 2,200 feet east of the 
southwest corner of sec. 15, T. 15 N., R. 13 W., MDBM, 
Boonville NE Quadrangle. 


A1—0 to 5 inches; brown (10YR 5/3) loam, dark brown 
(10YR 3/3) moist; moderate fine and medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and nonplastic; common very fine and 
fine roots and few medium roots; many very fine 
and fine tubular pores and few coarse tubular 
pores: neutral (pH 6.6); clear wavy boundary. 

A2—5 to 12 inches; brown (10YR 5/3) loam, dark brown 
(10YR 3/3) moist; moderate medium angular and 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; common very fine, fine, 
and medium roots and few coarse roots; many very 
fine and fine tubular pores and few coarse tubular 
pores; few thin silt flows; medium acid (pH 5.8); 
clear wavy boundary. 

2AB—12 to 18 inches; yellowish brown (10YR 5/4) 
gravelly loam, dark brown (10 YR 3/3) moist; 
moderate fine and medium subangular blocky 
structure; hard, very friable, slightly sticky and 
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slightly plastic; few very fine, fine, medium, and 
coarse roots; many very fine and fine tubular pores; 
few thin silt flows; 25 percent pebbles 35 to 75 
millimeters in diameter and 5 percent cobbles 75 to 
175 millimeters in diameter; medium acid (pH 5.8); 
clear wavy boundary. 

2Bt1—18 to 24 inches; brown (10YR 5/3) gravelly clay 
loam, dark brown (10YR 3/3) moist, dark brown 
(10YR 4/3) moist and crushed; strong fine 
subangular blocky structure; very hard, very firm, 
Sticky and plastic; few fine roots and common very 
fine and coarse roots; many very fine and fine 
tubular pores and common medium tubular pores; 
common thin clay films in pores and on peds; 25 
percent gravel 35 to 75 millimeters in diameter and 
5 percent cobbles 75 to 175 millimeters in diameter; 
medium acid (pH 6.0); clear wavy boundary. 

2Bt2—24 to 42 inches; brown (10YR 5/3) clay, dark 
brown (10YR 3/3) moist, dark brown (10YR 4/3) 
moist and crushed; moderate medium subangular 
blocky structure parting to moderate fine angular 
blocky; very hard, very firm, sticky and plastic; few 
very fine, fine, and coarse roots and common 
medium roots; many very fine and fine tubular 
pores; many moderately thick clay films in pores 
and on peds; slickensides; 10 percent pebbles 10 to 
20 millimeters in diameter; neutral (pH 6.6); gradual 
wavy boundary. 

2Bt3—42 to 51 inches; brown (10YR 5/3) gravelly clay 
loam, very dark grayish brown (10 YR 3/2) moist, 
brown (10YR 4/3) moist and crushed; moderate fine 
and medium subangular blocky structure; very hard, 
very firm, sticky and plastic; common very fine 
roots; many very fine and common fine tubular 
pores; many moderately thick clay films in pores 
and on peds; 25 percent pebbles 35 to 75 
millimeters in diameter; slightly acid (pH 6.4); clear 
wavy boundary. 

R—51 inches; fractured graywacke; fractures are 1 to 3 
inches apart. 


Thickness of the solum is 40 to 60 inches. The profile 
between depths of 6 and 15 inches is dry from July to 
October in most years and usually is moist the rest of 
the year. The mean annual soil temperature ranges 
from 50 to 59 degrees F. The base saturation (sum) of 
the upper 75 centimeters ranges from 60 to 90 percent. 
A stone line occurs in most pedons between depths of 
10 and 24 inches. The profile is 15 to 30 percent gravel 
2 to 75 millimeters in diameter and 5 to 10 percent 
cobbles 75 to 150 millimeters in diameter. The particle 
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size control section is 35 to 50 percent clay and 5 to 35 
percent rock fragments. Reaction is medium acid to 
neutral throughout the profile. 

The A horizon dominantly has color of 10YR 4/2, 4/3, 
5/2, or 5/8, but in some pedons it has color of 10YR 5/4 
in the lower part. It has moist color of 10YR 3/2 or 3/3. 

The Bt horizon has color of 10YR 4/4, 5/3, 5/4, or 6/3 
or of 7.5 YR 5.4. It has moist color of 10YR 3/2, 3/3, 4/2, 
4/3, or 4/4 or of 7.5YR 3/4 or 4/4. It is clay loam or clay 
and is gravelly in some pedons. It is 35 to 50 percent 
clay and 5 to 35 percent rock fragments. 


Yorkville Series 


The Yorkville series consists of very deep, 
moderately well drained soils on hills and mountains. 
These soils formed in material weathered from chloritic 
schist, graywacke, or shale. Slopes range from 9 to 50 
percent. 

Soils of the Yorkville series are fine, mixed, thermic 
Typic Argixerolls. 

Typical pedon of Yorkville loam, 15 to 30 percent 
slopes: 150 feet south of the cattle corral and 0.9 mile 
east on dirt road from Mountain House Road (at old 
rodeo grounds), about 6.4 miles south of Hopland; 
1.200 feet north and 2,600 feet east of the southwest 
corner of sec. 3, T. 12 N., R. 11 W., MDBM, Hopland 
Quadrangle. 


A1—0 to 5 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate fine 
subangular blocky structure; slightly hard, firm, 
Slightly sticky and slightly plastic; many very fine 
and fine roots; common fine tubular pores; medium 
acid (pH 5.8); clear wavy boundary. 

A2—5 to 15 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate medium angular blocky structure; hard, 
firm, slightly sticky and slightly plastic; many very 
fine and common fine roots; common very fine and 
fine tubular pores; medium acid (pH 5.8); clear 
wavy boundary. 

Bt—15 to 29 inches; light brownish gray (2.5Y 6/2) clay, 
dark grayish brown (2.5Y 4/2) moist; weak medium 
prismatic structure parting to moderate medium 
angular blocky; very hard, very firm, sticky and 
plastic; many very fine roots;.common very fine 
tubular pores; few thin clay films on peds and 
common thin clay films in pores; 10 percent pebbles 
2 to 75 millimeters in diameter; neutral (pH 7.0); 
gradual wavy boundary. 

2Bt—29 to 41 inches; gray (N 6/0) clay loam, dark gray 


(N 4/0) moist; moderate medium subangular blocky 
structure; very hard, very firm, sticky and plastic; 
few very fine roots; common very fine tubular pores; 
many moderately thick clay films on peds and in 
pores; 15 percent pebbles 2 to 75 millimeters in 
diameter; mildly alkaline (pH 7.5); gradual irregular 
boundary. 

2BCt—41 to 60 inches; gray (N 6/0) gravelly clay loam, 
dark gray (N 4/0) moist; common medium distinct 
light yellowish brown (10YR 6/4, moist) mottles; 
moderate medium subangular blocky structure; very 
hard, very firm, sticky and plastic; few very fine 
roots; few very fine tubular pores; many moderately 
thick clay films on peds and in pores; 25 percent 
pebbles 2 to 75 millimeters in diameter; mildly 
alkaline (pH 7.5). 


Thickness of the solum is 40 to 60 inches, and depth 
to bedrock is more than 60 inches. The profile between 
depths of 6 and 19 inches is dry in all parts from May to 
October and is moist in all parts from January to March. 
The mean annual soil temperature is 59 to 62 degrees 
F. The mineralogy is mixed, and there are large 
amounts of chlorite and mica. The particle size control 
section is 35 to 45 percent clay and 10 to 20 percent 
coarse fragments. 

The A horizon has color of 10YR 4/2, 5/2, or 5/3. It 
has moist color of 10YR 2/2, 3/2, or 3/3. It is medium 
acid to mildly alkaline and is 10 to 19 inches thick. 

The Bt horizon has color of 10YR 5/2 or 5/3, 2.5Y 5/2 
or 6/2, N 6/0, or 5Y 5/1 or 6/1. It has moist color of 
10YR 3/1, 3/2, 3/4, or 4/3, 2.5Y 4/2, N 4/O, or 5Y 3/2 or 
4/1. The horizon is clay loam or clay and is gravelly in 
some pedons. It is 30 to 50 percent clay and 10 to 30 
percent gravel. It is neutral to moderately alkaline. 


Zeni Series 


The Zeni series consists of moderately deep, well 
drained soils on mountains. These soils formed in 
material weathered from sandstone. Slopes range from 
9 to 75 percent. 

Soils of the Zeni series are fine-loamy, mixed, 
isomesic Ultic Haplustalfs. 

Typical pedon of a Zeni loam in an area of Ornbaun- 
Zeni loams, 30 to 50 percent slopes, 1 mile west on 
Threechop Road from its intersection with Highway 20 
and 1 mile west on Jackson State Forest Road 100 to a 
northeast-facing roadcut; 1,000 feet north and 300 feet 
west of the southeast corner of sec. 23, T. 18 N., R. 15 
W., MDBM, Willits NW Quadrangle. 
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O—1 inch to 0: litter of tanoak leaves. 

A—0 to 7 inches; brown (10YR 5/3) loam, dark brown 
(10YR 4/3) moist; moderate very fine, fine, and 
medium subangular blocky structure; soft, friable, 
slightly sticky and slightly plastic; many very fine 
and fine roots and common medium roots; common 
very fine and fine interstitial and tubular pores; 
slightly acid (pH 6.2); clear wavy boundary. 

Bt1—7 to 15 inches; light yellowish brown (10YR 6/4) 
clay loam, dark yellowish brown (10YR 4/6) moist; 
moderate fine and medium subangular blocky 
structure; slightly hard, friable, sticky and plastic; 
common very fine, fine, and medium roots; common 
very fine, fine, and medium interstitial and tubular 
pores and few coarse tubular pores; common thin 
and moderately thick clay films on peds and in 
pores; strongly acid (pH 5.5); gradual wavy 
boundary. 

Bt2—-15 to 23 inches; light yellowish brown (10YR 6/4) 
clay loam, strong brown (7.5YR 4/6) moist; 
moderate fine and medium subangular blocky 
structure; slightly hard, friable, sticky and plastic; 
common very fine, fine, medium, and coarse roots; 
common fine and medium and few coarse interstitial 
and tubular pores; common moderately thick and 
few thick clay films on peds and in pores; strongly 
acid (pH 5.5); abrupt wavy boundary. 

Crt—23 inches; soft, fractured sandstone; cracks 2 to 3 
millimeters wide; common fine, medium, and coarse 


roots, common moderately thick and thick clay films 
in cracks; slakes in water. 


Thickness of the solum and depth to a paralithic 
contact are 20 to 40 inches. The mean annual soil 
temperature ranges from 50 to 56 degrees F. The 
difference between the mean summer and mean winter 
soil temperatures ranges from 5 to 9 degrees. The 
profile between depths of 6 and 17 inches is moist in all 
parts from November 1 to June 1 and is dry in some or 
all parts from July 1 to October 1 in most years. The 
particle size control section is 20 to 35 percent clay. 
Base saturation (sum) ranges from 40 to 75 percent 
throughout the profile. Reaction is slightly acid to 
strongly acid, and it becomes more acid with increasing 
depth. 

The A horizon has color of 10YR 5/2, 5/3, 6/2, 6/3, or 
6/4 or of 7.5YR 7/4. It has moist color of 10YR 2/2, 3/3, 
3/4, 4/2, 4/3, or 4/4 or of 7.5YR 5/6. It is 15 to 25 
percent clay. 

The Bt horizon has color of 10YR 6/4, 6/6, or 7/6 or 
of 7.5 YR 6/4, 6/6, 7/4, or 7/6. It has moist color of 10YR 
4/6 or 5/6 or of 7.5YR 4/4, 4/6, 5/6, 6/4, 6/6, 6/8, or 7/6. 
It is loam, clay loam, sandy clay loam, or gravelly clay 
loam and is 20 to 35 percent clay and 0 to 25 percent 
gravel. 

The Crt horizon is highly weathered sandstone that 
becomes harder and coarser in texture as depth 
increases. 
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Formation of the Soils 
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The soils that are described, classified, and mapped 
in this survey are changing, natural bodies on the 
landscape. They are described and classified as they 
appear today, but these same bodies were different in 
the past and will continue to change in the future. 

The process of slow but constant change in soils is 
called soil formation, soil genesis, or pedogenesis. It is 
the sum total of all the gains, losses, translocations, 
and transformations of matter and energy occurring 
within the soils. According to Hans Jenny, "Any process 
taking place in soil space is a pedogenic process" (28). 
The physical breakdown of massive, hard rock, the 
transformation of mica into clay minerals such as 
chlorite, the removal of cations by water trickling 
through a soil, the accumulation of organic matter in 
topsoil, the removal of soil from the surface by erosion, 
and countless other processes are occurring in very 
small increments all the time. Usually, several 
processes are going on simultaneously. The task of soil 
scientists is to separate the very complex processes of 
Scil genesis into dominant processes so that they can 
understand why a given soil occurs in one place and a 
different soil in another. State factor analysis is the 
most widely used method of determining how a given 
Soil results from a set of dominant processes. 

The properties of an ecosystem, or of the soil 
component of an ecosystem, can be seen as a function 
of the initial state, influxes, and duration. For soil 
properties, the initial state is made up of two factors— 
parent material and topography. The influxes can be 
analyzed as climate and the biotic factor. The duration 
of genesis is called the time factor. These five state 
factors—parent material, topography, climate, biotic 
factor, and time—were called the soil-forming factors in 
Jenny's classic study of soil genesis (27). They are 
variables that are independent of the soil as it forms. 
They can be, but may not be, independent of each 
other. 

The following sections outline the state factors as 
they are expressed in the survey area and suggest 
what influence each factor has had in producing the 
soils that we see today. 


Parent Material 


Beneath the soils in the survey area is the 
"nightmare of rocks" known as the Franciscan 
assemblage. One geologist wrote that if all rocks 
resembied these, the science of geology could never 
have been developed (3). The highly complex nature of 
the Franciscan assemblage prevents a simple 
correlation between soils and parent material in the 
survey area; however, some patterns can be found that 
help us understand the soils better. 

The sandstone and shale of the western edge of the 
survey area are part of the coastal belt of Franciscan 
rocks (7). These rocks have given rise to the soils of 
the redwood covered slopes, such as those of the Zeni, 
Ornbaun, and Yellowhound series. Over the rest of the 
survey area, the Franciscan assemblage is best 
described as a melange, a complex unit formed by 
fragmenting and mixing several rock types (38). Of 
these, the dominant type of rock is graywacke, a jumble 
of angular rock and mineral grains of sand or silt size in 
a fine textured matrix of chlorite and mica. Making up 
about 80 percent of the Franciscan assemblage, this 
"dirty sandstone" gives most soils in the survey area 
mixed mineralogy and moderately fine texture. 
Examples are soils of the Hopland, Sanhedrin, and 
Casabonne series. Where the rock is hardest, skeletal 
soils, such as those of the Squawrock, Mayacama, and 
Bluenose series, form. 

Where finer textured shale is present, soils that have 
a clayey subsoil, such as those of the Hellman and 
Yorktree series, form. In the zone where the rocks have 
been most severely fragmented and mixed, the clayey 
Yorkville soils are present. In this survey area, slumps 
most commonly occur within this zone. Another minor 
member of the Franciscan assemblage is red chert, 
often associated with greenstone. High in iron and very 
hard, this rock is the parent material of the Cummiskey 
soils, which are high in content of both iron and rock 
fragments. 

The unique properties of several soils can be tied 
directly to their origin from serpentinite. Not strictly part 
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of the Franciscan Formation, serpentinite bodies are 
very common in the survey area and are part of the 
entire assemblage of Franciscan rocks. Called an 
ultramafic rock because it is high in magnesium and 
iron and low in quartz, serpentinite weathers into soils 
that are high in magnesium, iron, and montmorillonitic 
clay and are low in calcium, sodium, potassium, 
phosphorus, quartz, and acidity. Four soil series in this 
survey area are recognized as derived from 
serpentinite—Beaughton, Dingman, Henneke, and 
Montara. All have serpentinitic mineralogy and a low 
calcium-to-magnesium ratio. These properties prevent 
many plant species from growing on these soils. 
Maxwell soils developed from intensely sheared 
serpentinite in swales, often near harder serpentinite 
outcrops. It shows its origin by having mostly 
montmorillonitic clay and a low calcium-to-magnesium 
ratio (about 1 to 50). It is dark gray or black and has 
high shrink-swell potential. 

The most important agricultural soils in the survey 
area formed in alluvial deposits of the valleys. The 
alluvial deposits and the soils that formed in them 
inherited their mineralogy from the Franciscan rocks of 
the surrounding hills. The texture of the soils is largely 
determined by the nature of the parent material. 
Gravelly Talmage soils formed in the recent gravelly 
deposits of larger, faster streams, such as Morrison 
Creek and the Russian River. The medium textured 
Russian and Feliz soils formed in material that was laid 
down in slower water, farther from the main channel of 
streams, while the fine textured Cole and Clear Lake 
soils formed in areas occupied by quiet settling basins 
away from rapidly flowing streams. Where stream 
deposits have been uplifted and have remained stable 
long enough for further soil development to take place, 
soils of the Pinnobie, Pinole, Yokayo, and Redvine 
series have formed. 


Topography 


The topography of the landscape at the time when 
soil genesis begins affects the soil that forms in a given 
parent material. Included in this factor of soil formation 
are the length, shape, and steepness of slope, position 
on the slope, aspect, and the level of the water table. 

In areas of redwood forest where the soils developed 
in material derived from hard sandstone, the soil depth 
depends in part on slope position. Moderately deep 
Kibesillah soils, for example, are on ridgetops and on 
convex side slopes, while deep, skeletal Yellowhound 
soils are on side slopes. Ornbaun soils, which have 
more clay and few rock fragments, occupy toe slopes 
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and concave positions where colluvial material has 
accumulated. Ornbaun soils are not present on the 
steeper slopes. 

In the southern part of the survey area, rainfall is 
marginal for tree growth. The effective moisture content 
on north aspects, however, is sufficient to allow trees to 
grow, while only annual grasses grow on south aspects. 
The warmer temperatures and higher evaporation on 
the south aspects can also lead to the development of 
shallower soils. On the eastern edge of the survey area, 
the moderately deep Hopland and Woodin soils are 
more dominant on north aspects. The shallower 
Maymen and Etsel soils are on the hotter south slopes. 
The effects of aspect are less visible in the higher 
rainfall areas in the western and northern parts of the 
survey area. 

Erosion can be a potent factor in shaping the present 
appearance of a soil. It is a destructive force that 
reduces soil depth or removes entire soil horizons. The 
Dunsmuir and Maymen Variant soils appear to be the 
eroded, brush-covered remnants of what were once 
deeper forest soils. The Etsel, Neuns, and Woodin soils 
commonly are covered with a layer of fine gravel left 
behind when finer textured soil material was removed 
by sheet erosion. Erosion has removed organic material 
as well as mineral material from many of the fine 
textured soils in the survey area. None of these soils 
has the organic carbon content, base saturation, and 
dark surface colors required to be classified as 
Mollisols. On the other hand, Cummiskey, Dingman, 
and Gudgrey soils are present in upland areas where 
large amounts of organic carbonates have accumulated. 
All of these soils have a dark colored, highly organic 
surface layer more than 20 inches thick. Organic 
material removed from hill slopes by erosion and 
deposited on the bottom land accounts for some of the 
organic matter in the very thick, dark-colored surface 
layer of the Clear Lake, Cole, Feliz, Gielow, and 
Russian soils. 

In areas of rolling topography, the soils in the higher 
lying positions commonly are well drained and are 
adjacent to soils that are in closed depressional areas, 
are poorly drained, and are rich in clay (13). Such is the 
case in the areas of hummocky landscape south and 
west of Laytonville. Moderately well drained Argixerolls 
are in the convex areas on the hummocks, and poorly 
drained Haploxeralfs are in the depressional areas. 

Where a water table is regional and not perched 
because of soil properties, it can be regarded as a 
topographic factor influencing soil development. The 
well drained Cole soils have their poorly drained 
counterparts where the regional water table still stands. 
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The wetter Cole soils have more clay and organic 
carbon and a higher base saturation than the well 
drained Cole soils. The well drained Feliz soils are 
classified as Cumulic Haploxerolls, but the Gielow soils 
are classified as Cumulic Haplaquolis because of the 
effects on soil properties of a water table over long 
periods of time. At the northern end of Little Lake 
Valley, near Willits, the ponded water that gives the 
valley its name covers the soil surface throughout 
winter and spring. The dominant soils in this area are 
Haplaquepts. Except for gleying, soil development is 
poorly expressed in these soils because the presence 
of standing water precludes clay movement, the 
distribution of organic matter, and frequent wetting and 
drying cycles. 


Climate 


To consider climate as a truly independent soil- 
forming factor, we need to focus on the regional 
climate. Unlike local climate or microclimate, regional 
climate is not influenced by relief, vegetation, or soil 
properties. Climate provides the influx of heat, light, and 
moisture that drives the whole system of soil 
development. 

Regional climatic data can be used to place the local 
soils in a worldwide scheme of soil genesis (14). Even 
in a survey area of more than 1 million acres, the 
climatic data from weather stations are too scanty to 
explain differences among soils of the area based on 
regional climate. Local climate and microclimate, while 
not truly independent state factors, are important for 
understanding present-day soils. 

Characteristics of the regional climate are discussed 
in the section "General Nature of the Survey Area." As 
Major (8) pointed out, the supply and demand for water 
in Ukiah are exactly out of phase. Excessive rain falls in 
the cool winter, leaching through the soil. In the growing 
Season, a drought prevails. As a result, actual 
evapotranspiration is less than 50 percent of the 
potential. If the period of rainfall were shifted by 6 
months, actual water use would approach 100 percent 
of that possible. 

For soil genesis, the combination of cool season 
leaching and frequent wetting and drying is very 
important. Both processes encourage clay movement; 
however, clay formation and removal of basic cations is 
not maximized as it would be if the seasons of high 
moisture and high temperature coincided. As a result, 
formation of an argillic horizon with moderate base 
status is dominant in the survey area. Ultic Argixerolls, 


Uitic Haploxeralfs, and Ultic Haplustalfs are common on 
the uplands. 

Birkeland (13) has adapted Arkley's correlation of 
climatic parameters with broad soil groupings. His 
graphs show calculated actual evapotranspiration on 
the X-axis and leaching index (precipitation-potential 
evapotranspiration) on the Y-axis for three temperature 
regimes. For areas where mean annual temperature is 
more than 54 degrees F, the point for Ukiah falls in the 
junction between Mollisols, Alfisols, and Ultisols. On the 
bottom land, Mollisols predominate. As seen above, 
Ultic subgroups of Mollisols and Alfisols are present on 
the uplands. For cooler areas, the model predicts a 
point where Alfisols and Ultisols overlap. In fact, 
Mollisols do give way to Alfisols and Xerumbrepts in the 
cooler northern parts of the survey area, but Ultisols are 
present only as inclusions. Evidently, either warmer 
temperatures or higher precipitation is needed to create 
an optimum climate for Ultisols. 

The only major group of upland soils in the survey 
area not covered by this model are the Xerochrepts. 
They commonly occur in areas of steep relief, where 
the climatic influence on parent material is not 
expressed. In the 1938 system of soil classification, 
they could have been called Azonal soils. They are 
discussed as a factor of soil formation in the section 
"Time." 


Biotic Factor 


Like climate, the biotic factor operates on a regional 
basis by providing inputs to the initial ecosystem, or soil 
part of the system. In this case, the influx is the gene 
pool that is available to populate the system at the time 
when new parent material is exposed. Only the 
organism's genetic makeup is truly independent of the 
soil; the plant or animal that actually grows on the site 
is an expression of the soil, not a controlling factor in its 
formation (28). The western parts of the survey area lie 
along the fringe of the redwood-Douglas fir-hardwood 
forest, which extends to the coast. The influx of 
redwood seeds is concentrated on the western fringe. 
To the east, Douglas fir-hardwood forest, northern oak 
woodland, grasslands, and chaparral form a complex 
mosaic of vegetation. Seeds from all species in these 
vegetation types would reach newly exposed parent 
material in this part of the survey area. There are many 
complex factors controlling how long one vegetation 
type lasts on a site before succeeding to another type. 
The dynamic process of succession in the northern part 
of the Coast Range is little understood (8). 
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Figure 6.—Pattern of active, metastable, and stable slopes. 


On a local level, soil and vegetation evolve together 
over time under the influence of all the state factors. 
Some general patterns in soil properties can be seen in 
soils under different vegetation. 

The most extensive grassland soils show high base 
saturation throughout the profile. Whether classified as 
Argixerolls, Haploxeralfs, or Xerochrepts, Shortyork, 
Squawrock, Witherell, and Yorkville soils all have base 
saturation higher than 50 percent in the surface layer 
and subsoil. They generally become less acid with 
depth. They also have high organic matter content in 
the surface layer. 

The most extensive coniferous forest soils all have 
base saturation below 50 percent in the subsoil. They 
become more acid with depth. The Asabean, 
Casabonne, Sanhedrin, Speaker, and Wohly soils are 
all Ultic Haploxeralfs, the Kekawaka soils are Ultic 
Palexeralfs, and the Ornbaun and Zeni soils are Ultic 
Haplustalfs. Organic carbon content of these soils is 
comparable to that of the grassland soils and decreases 
more slowly as depth increases, perhaps because the 
cooler microclimate slows decomposition. The 
Bearwallow and Hellman soils are exceptions. Although 


presently under grass cover, these soils are Xeralfs that 
have low base saturation and red color in the subsoil. 
The upper part of the subsoil is less acid than the 
surface layer, but the subsoil becomes more acid as 
depth increases. This suggests that they were 
converted to grassland from coniferous forest cover 
relatively recently. Unlike cleared areas of Casabonne 
and Sanhedrin soils, however, these cleared areas are 
not being reinvaded by brackenfern, shrubs, and tree 
seedlings. Apparently, erosion, heat of fire, or some 
combination of these and other factors has made the 
Bearwallow and Hellman soils more hospitable to grass 
than to trees, at least for the near future. 


Time 


The length of time that the climatic and biotic factors 
have been acting on parent materia! with a given relief 
is an important factor in what a soil looks like. Young 
soils exhibit little or no horizon differences, and the rock 
material is relatively unchanged. Mature soils have well- 
defined genetic horizons; however, the time factor of 
soil genesis is more than just the age of the parent 
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Figure 7.—Pattern of terraces in Ukiah Valley and adjacent mountains. 


material. The Franciscan rocks that cover most of the 
survey area are considered to be about 80 million years 
old. Yet many of the soils that formed in material 
derived from these rocks are considered by soil 
scientists to be very young. By contrast, the most 
mature soils in the survey area developed in uplifted 
alluvial terraces that are probably less than 1 million 
years old. 

Depending on slope gradient and stability of the 
parent material, side slopes of hills and mountains may 
be active, metastable, or stable (42) (fig. 6). On steep 
active slopes or eroding ridgetops, geologic erosion 
removes soil material faster than horizons can form. 
Each time a landslide exposes new material to the air 
or erosion removes the existing soil surface, a new 


“time zero” is set. Xerochrepts such as Mayacama, 
Neuns, Pardaloe, Witherell, and Woodin soils and 
Xerorthents such as Etsel and Snook soils form on such 
slopes. These soils generally have a light-colored 
surface layer and a pale, very gravelly subsoil. Clay 
content is low, and the soils generally are shallow. 
Metastable slopes are not so steep. Parent material 
stays in place long enough for significant movement of 
clay into the subsoil and accumulation of organic matter 
in the surface layer. Haploxeralfs such as the Asabean, 
Bearwallow, Holohan, and Squawrock soils and 
Argixerolls such as the Bluenose, Nashmead, and 
Shortyork soils form here. Fine-textured Ultic Argixerolls 
such as the Updegraff and Yorktree soils have been 
identified in relatively stable old landslide areas or 
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saddles in the Coast Range in Oregon (41). In many 
places in the survey area, these soils also have the 
stone line between the A and B horizons that Parsons 
identified on metastable slopes. 

On gentler slopes and broad ridgetops, parent 
material has been stable for thousands of years. A fine- 
textured, red subsoil develops as clay accumulates in 
the subsoil and iron oxides form from primary minerals. 
Organic matter buildup in the soil stops because humus 
breaks down at the same rate as it is added. Base 
saturation is lower than in younger soils. Palexeralfs 
such as the Hellman and Kekawaka soils may become 
unstable themselves because of their mature soil 
properties. In places where the boundary to the clayey 
subsoil is abrupt and excess water saturates the soil, 
these soils are subject to localized slumping, especially 
after disturbance. Soil genesis completes one cycle, the 
time factor is reset to zero, and the process starts 
again. 

Young soils are also present on bottom land, where 
the deposition of fresh alluvium resets time to zero after 
each flood. The extreme case is Riverwash, which 
occupies the lowest and youngest geomorphic surface 
where the present streams flow. Slightly higher on the 
flood plain. Xerofluvents are flooded frequently each 
year. They show very little horizon development and still 
show stratified layers from their alluvial parent material. 

Geologic activity in the survey area has lifted the 
land surface over millions of years. As the land rose, 
flood plains were abandoned and streams cut down into 
them to form new flood plains. The abandoned flood 


plains, called terraces, commonly form a steplike 
sequence in the landscape, with the older terraces 
perched high above the present streams. Successively 
older soils occupy each terrace (fig. 7). 

Talmage soils formed on slightly higher terraces than 
did the Xerofluvents and are rarely flooded. They have 
accumulated enough organic matter in the surface layer 
to be classified as Mollisols, even though they show 
little other horizon development. Because the content of 
organic matter develops more rapidly than other soil 
properties, Talmage soils probably were lifted above the 
active streambed recently, perhaps less than 500 years 
ago. 

Cole, Feliz, and Russian soils formed on a river 
terrace that is now flooded less than once every 100 
years. This surface has probably been stable for 
several thousand years. The soils have a thick, dark- 
colored surface layer, high base saturation, and a 
cambic or poorly expressed argillic horizon in the 
subsoil. 

The high terraces above Ukiah Valley, Lake 
Mendocino (formerly Coyote Valley), and similar areas 
are much older, probably more than 10,000 years in 
age. Pinnobie, Pinole, Yokayo, and Redvine soils 
formed on these high terraces. These soils have a 
successively higher clay and iron content and a redder 
surface layer. Redvine soils and Ultic Palexeralfs have 
few weatherable minerals remaining in the subsoil and 
are almost 50 percent clay. The type location of these 
soils is almost 400 feet higher than the Russian River. 


References 


209 


(1) 


(4) 


(6) 


Albright, Delmar, L. 1980. An evaluation of the 
FMC tracked-skidder on Jackson State Forest. 
CA For. Note No. 79, 14 pp., illus. 


Alexander, Earl B., and Roger Poff. 1985. Soil 
disturbance and compaction in wildland 
management. /n Earth Resour. Monogr. 8. U.S. 
Dep. Agric., For. Serv., 157 pp., illus. 


Alt, David D., and Donald W. Hyndman. 1975. 
Roadside geology of Northern California. 244 pp., 
illus. 


American Association of State Highway and 
Transportation Officials. 1982. Standard 
specifications for highway materials and methods 
of sampling and testing. Ed. 13, 2 vol., illus. 


American Society for Testing and Materials. 1985. 


Standard test method for classification of soils for 
engineering purposes. ASTM Stand. D 2487. 


Azevedo, J., and D.L. Morgan. 1974. Fog 
precipitation in coastal California forests. In 
Ecology. No. 55, pp. 1135-1141, illus. 


Bailey, Edgar H., William P. Irwin, and David L. 
Jones. 1964. Franciscan and related rocks and 
their significance in the geology of western 
California. CA Div. Mines and Geol. Bull. 183, 
177 pp., illus. 


Barbour, Michael G., and Jack Major (editors). 
1977. California climate in relation to vegetation. 
In Terrestrial Vegetation of California. pp. 11-74, 
illus. 


Barrett, James G. 1966. Climate of Trinity County. 


U.S. Dep. Agric., Soil Conserv. Serv., 23 pp., 
illus. 


(10) 


(11) 


(12) 


13) 


(14) 


(16) 


(17) 


Bartlett, James W. 1940. Annotations of Cox's 
annals of Trinity County. 265 pp. 


Bedrossian, Trinda L. 1983. Watersheds mapping 
in California. In California Geology. Vol. 36, no. 7, 
pp. 140-147, illus. 


Bengston, David A. 1982. Annual crop report. 
Mendocino Co. Dep. Agric., 7 pp. 


Birkeland, Peter W. 1974. Pedology, weathering, 
and geomorphological research. Oxford Univ. 
Press, 285 pp., illus. 


Buol, S.W., F.D. Hole, and R.J. McCracken. 
1973. Soil genesis and classification. 360 pp., 
illus. 


Burroughs, E.R., Jr., G.R. Chalfant, and M.A. 
Townsend. 1976. Slope stability in road 
construction. Dep. Inter., Bur. Land Manage., 102 
pp., illus. 


Cardwell, G.T. 1965. Geology and groundwater in 


‘Russian River Valley area and in Round, 


Laytonville, and Little Lake Valleys, Sonoma and 
Mendocino Counties, California. U.S. Geol. Surv. 
Water Supply Pap. 1548, 154 pp., illus. 


Curtis, Neville M., A.G. Darrach, and W.J. 
Sauerwein. 1977. Estimating sheet-rill erosion 
and sediment yield on disturbed western forest 
and woodland. U.S. Dep. Agric., Soil Conserv. 
Serv., West Tech. Serv. Cent. Woodland Tech. 
Note No. 10, 33 pp. 


Davis, F.F. 1966. Economic mineral deposits in 
the Coast Ranges. /n Geology of Northern 
California. CA Div. Mines and Geol., pp. 315-321, 
illus. 


210 


(20) 


(21) 


(22) 


(24) 


(25) 


(26) 


(29) 


Dixon, J.B. 1977. Kaolinite and serpentine group 
minerals. /n Minerals and Soil Environments. Soil 
Sci. Soc. Am., pp. 357-403, illus. 


Eyre, F.H. (editor). 1980. Forest cover types of 
the United States and Canada. Soc. Am. For., 
148 pp. 


Froehlich, Henry A. 1978. Soil compaction from 
low-ground-pressure, tortion-suspension logging 
vehicles on three forest soils. OR State Univ., 
Sch. For., For. Resour. Lab. Res. Pap. 36, 12 pp. 


Gale, Phillip S. 1973. Soil survey of the 
Mendocino County bottomlands, California. U.S. 
Dep. Agric., 165 pp., maps. 


Gardner, Robert A. 1958. Soil-vegetation 
associations in the redwood-Douglas-fir zone of 
California. Proc. 1st North Amer. For. Soils Conf., 
pp. 86-101. 


Gardner, Robert A., A.E. Wieslander, R. Earl 
Storie, and Kenneth E. Bradshaw. 1964. Wildland 
soils and associated vegetation of Mendocino 
County, California. Div. For., Dep. Conserv., 
Resour. Agency CA, 113 pp., illus. 


Herbert, Rand F., A.M. Peterson, and S.R. Wee. 
1979. The historical development of interior 
sections of Humboldt and Mendocino Counties. 
161 pp.. illus. 


Hoover, Mildred B., H.E. Rensch, and E.G. 
Rensch. 1966. Historic spots in California. 642 
pp.. illus 


Jenny, Hans. 1941. Factors of soil formation. 281 
pp., illus. 


Jenny, Hans. 1980. The soil resource—origin and 
behavior. /n Ecological Studies. Vol. 37, 377 pp., 
illus. 


King. James E. 1966. Site index curves for 
Douglas-fir in the Pacific Northwest. Weyerhauser 
For. Rep. No. 8, 49 pp. 


(30) 


(31) 


(85) 


(38) 


(39) 


(40) 


Soil Survey 


Klock, G.O. 1982. Some soil erosion effects on 
forest soil productivity. In Determinants of Soil 
Loss Tolerance: Proceedings Symposium of Soil 
Science Society of America, August 1979. Am. 
Soc. Agron. Spec. Publ. 45, pp. 53-56. 


Krumland, Bruce, and Lee C. Wensel. 1977. 
Procedures for estimating redwood and Douglas- 
fir site indexes in the north coastal region of 
California. Univ. CA, Res. Note No. 5. 


Kuchler, A.W. 1977. Terrestrial vegetation of 
California. John Wiley & Sons, New York, map. 


Larson, Keith R., and Roy C. Sidle. 1980. Erosion 
and sedimentation data catalog of the Pacific 
Northwest. U.S. Dep. Agric., For. Serv. 


Lindquist, James L., and Marshall N. Palley. 
1963. Empirical yield tables for young-growth 
redwood. CA Agric. Exp. Stn. Bull. 796, illus. 


McArdle, Richard E., and Walter H. Meyer. 1961. 
The yield of Douglas-fir in the Pacific Northwest. 
U.S. Dep. Agric. Tech. Bull. No. 201, 34 pp. 


Meyer, Walter H. 1938. Yield of even-aged stands 
of ponderosa pine. U.S. Dep. Agric. Tech. Bull. 
No. 630, illus. 


National Oceanic and Atmospheric 
Administration. 1977. Climate of Ukiah, California. 
U.S. Dep. Commer., Natl. Clim. Cent., No. 20, 4 


PP. 


Norris, Robert M., and Robert W. Webb. 1976. 
Geology of California, 365 pp., illus. 


Oswald, Daniel D. 1972. Timber resources of 
Mendocino and Sonoma Counties, California. 
U.S. Dep. Agric., For. Serv. Bull. PNW-40, 76 
pp., illus. 


Palmer, Lyman L. 1967. History of Mendocino 
County, California. 799 pp., illus. 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


(41) 


(47) 


(48) 


(49) 


(52) 


Parsons, R.B., and C.A. Balster. 1966. 
Morphology and genesis of six “Red Hill” soils in 
the Oregon Coast Range. Soil Sci. Soc. Am. 
Proc., vol. 30, no. 1, pp. 90-93, illus. 


Parsons, R.B. 1978. Soil-geomorphic relations in 
mountains of Oregon, U.S.A. In Geoderma. No. 
21, pp. 25-39, illus. 


Pillsbury, Norman H., and Jeffrey A. Stephens. 
1978. Hardwood volume and weight tables for 
California's central coast. CA. Dep. For., 46 pp., 
illus. 


Portland Cement Association. 1962. PCA soil 
primer. 52 pp., illus. 


Powers, Robert F. 1972. Site index curves for 
unmanaged stands of California black oak. U.S. 
Dep. Agric., For. Serv. Res. Note PSW-262, 5 
pp., illus. 


Robb, Walter. 1978. South of the South Fork. /n 
Trinity, 1978 Official Yearbook. Trinity Co. Hist. 
Soc., pp. 4-25, illus. 


Schumacher, F.X. 1926. Normal yield tables for 
white fir. CA Agric. Exp. Stn. Bull 407. 


Sidle, Roy C. 1980. Slope stability on forest land. 
Pac. Northwest Ext. Publ. PNW-209, 23 pp., illus. 


Storie, R.E. 1933. An index for rating the 
agricultural value of soils. Univ. CA, Agric. Exp. 
Stn. Bull. 556, 44 pp., illus. 


Storie, R.E. 1976. Storie index rating. Univ. CA, 
Div. Agric. Sci. Spec. Publ. 3203, 4 pp. 


Swanston, Douglas N. 1981. Watershed 
classification based on soil stability criteria. In 
Interior West Watershed Management, 
Proceedings of a Symposium Held April 8, 9, and 
10, 1980. pp. 43-58, illus. 


United States Department of Agriculture. 1914. 
Soil survey of the Ukiah Area, California. Bur. 
Soils, 53 pp., illus. 


(53) 


211 


United States Department of Agriculture. 1918. 
Soil survey of the Willits Area, California. Bur. 
Soils, 32 pp., illus. 


United States Department of Agriculture. 1951. 
Soil survey manual. U.S. Dep. Agric. Handb. 18, 
503 pp., illus. (Supplements replacing pp. 
173-188 issued May 1962) 


United States Department of Agriculture. 1961. 
Land capability classification. U.S. Dep. Agric. 
Handb. 210, 21 pp. 


United States Department of Agriculture. 1967. 
Soil survey laboratory methods and procedures 
for collecting soil samples. /n Soil Survey 
investigations Report 1. 50 pp., illus. 


United States Department of Agriculture. 1975. 
Soil taxonomy: A basic system of soil 
classification for making and interpreting soil 
surveys. Soil Conserv. Serv., U.S. Dep. Agric. 
Handb. 436, 754 pp., illus. 


United States Department of Agriculture. 1981. 

Land resource regions and major land resource 
areas of the United States. Agric. Handb. 296, 

156 pp. 


Wells, Carol G., R.E. Campbell, L.F. DeBana, 
R.L. Fredriksen, E.C. Froelich, and P.H. Dunn. 
1979. Effects of fire on soil. U.S. Dep. Agric., For. 
Serv. Gen. Tech. Rep. WO-7, 34 pp. 


Wert, S., and B.R. Thomas. 1981. Effects of skid 
roads on diameter, height, and volume growth in 
Douglas-fir. Soil Sci. Soc. Am. Proc., Vol. 45, pp. 
629. 


Zeimer, R.H., and D.N. Swanston. 1977. Root 
strength changes after logging in southeast 
Alaska. U.S. Dep. Agric., For. Serv. Publ. 
PNW-306, 10 pp., illus. 


Glossary 


213 


Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a 
poorly aerated soil is considerably higher in carbon 
dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvial fan. The fanlike deposit of a stream where it 
issues from a gorge upon a plain or of a tributary 
stream near or at its junction with its main stream. 

Alluvium. Material, such as sand, silt, or clay, 
deposited on land by streams. 

Animal-unit-month (AUM). The amount of forage 
required by one mature cow of approximately 
1,000 pounds weight, with or without a calf, for 1 
month. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Association, soil. A group of soils or miscellaneous 
areas geographically associated in a characteristic 
repeating pattern and defined and delineated as a 
single map unit. 

Available water capacity (avallable moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
Soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 
inches, in a 60-inch profile or to a limiting layer is 
expressed as— 


VETY NOW soe eee ٢ peer ea s 0 to 2.5 
LOW ce guae te or quens 2.5 to 5.0 
Moderate. «cisci ٢٢٢ ٢٢ ه٢‎ ٢ 5.0 to 7.5 
High ue es an er epe SER ٢۷ 7.5 to 10 
Very و٢ تت‎ d gren v mes More than 10 


Back slope. The geomorphic component that forms the 
steepest inclined surface and principal element of 


many hillsides. Back slopes in profile are 
commonly steep, are linear, and may or may not 
include cliff segments. 

Basal area. The area of a cross section of a tree, 
generally referring to the section at breast height 
and measured outside the bark. It is a measure of 
stand density, commonly expressed in square feet. 

Base saturation. The degree to which material having 
cation exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation 
exchange capacity. 

Bedrock. The solid rock that underlies the soil and 
other unconsolidated material or that is exposed at 
the surface. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Breast height. An average height of 4 1⁄2 feet above the 
ground surface; the point on a tree where diameter 
measurements are ordinarily taken. 

Brush management. Use of mechanical, chemical, or 
biological methods to reduce or eliminate 
competition of woody vegetation to allow 
understory grasses and forbs to recover, or to 
make conditions favorable for reseeding. It 
increases production of forage, which reduces 
erosion. Brush management may improve the 
habitat for some species of wildlife. 

Cable yarding. A method of moving felled trees to a 
nearby central area for transport to a processing 
facility. Most cable yarding systems involve use of 
a drum, a pole, and wire cables in an arrangement 
similar to that of a rod and reel used for fishing. To 
reduce friction and soil disturbance, felled trees 
generally are reeled in while one end is lifted or 
the entire log is suspended. 

Calcareous soil..A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

California bearing ratio (CBR). The load-supporting 
capacity of a soil as compared to that of a 
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standard crushed limestone, expressed as a ratio. 
First standardized in California. A soil having a 
CBR of 16 supports 16 percent of the load that 
would be supported by standard crushed 
limestone, per unit area, with the same degree of 
distortion. 

Canopy. The leafy crown of trees or shrubs. (See 
Crown.) 

Canyon. A long, deep, narrow, very steep sided valley 
with high, precipitous walls in an area of high local 
relief. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Chemical treatment. Control of unwanted vegetation by 
use of chemicals. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter, in diameter. As a soil 
textural class, soil material that is 40 percent or 
more clay, less than 45 percent sand, and less 
than 40 percent silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Climax plant community. The plant community on a 
given site that will be established if present 
environmental conditions continue to prevail and 
the site is properly managed. 

Coarse fragments. Mineral or rock particles larger than 
2 millimeters in diameter. 

Coarse textured soil. Sand or loamy sand. 

Cobble (or cobblestone). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 

Cobbly soil material. Material that is 15 to 35 percent, 
by volume, rounded or partially rounded rock 
fragments 3 to 10 inches (7.5 to 25 centimeters) in 
diameter. Very cobbly soil material is 35 to 60 
percent of these rock fragments, and extremely 
cobbly soil material is more than 60 percent. 

Colluvium. Soil material, rock fragments, or both, 
moved by creep, slide, or local wash and 
deposited at the base of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil 
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or miscellaneous areas in such an intricate pattern 
or so small in area that it is not practical to map 
them separately at the selected scale of mapping. 
The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all 
areas. 

Compressible (in tables). Excessive decrease in 
volume of soft soil under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of 
concentrated compounds or cemented soil grains. 
The composition of most concretions is unlike that 
of the surrounding soil. Calcium carbonate and 
iron oxide are common compounds in concretions. 

Conglomerate. A coarse grained, clastic rock 
composed of rounded to subangular rock 
fragments more than 2 millimeters in diameter. It 
commonly has a matrix of sand and finer material. 
Conglomerate is the consolidated equivalent of 
gravel. 

Conservation cropping system. Growing crops in 
combination with needed cultural and management 
practices. If soil improving crops and practices 
used in the system more than offset the soil 
depleting crops and deteriorating practices, then it 
is a good conservation cropping system. Cropping 
Systems are needed on all tilled soils. Soil 
improving practices in a conservation cropping 
system include the use of rotations that contain 
grasses and legumes and the return of crop 
residue to the soil. Other practices include the use 
of green manure crops of grasses and legumes, 
proper tillage, adequate fertilization, and weed and 
pest control. 

Consistence, soil. The feel of the soil and the ease 
with which a lump can be crushed by the fingers. 
Terms commonly used to describe consistence 
are— 

Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can 
be pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 
Plastic.—Readily deformed by moderate pressure 
but can be pressed into a lump; will form a "wire" 
when rolled between thumb and forefinger. 
Sticky.—Adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull 
free from other material. 
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Hard.—When dry, moderately resistant to 
pressure; can be broken with difficulty between 
thumb and forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies 
among different kinds of soil, but for many it is that 
part of the soil profile between depths of 10 inches 
and 40 or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. À close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Crop residue management. Returning crop residue to 
the soil, which helps to maintain soil structure, 
organic matter content, and fertility and helps to 
control erosion. 

Cropping system. Growing crops using a planned 
system of rotation and management practices. 

Crown. The upper part of a tree or shrub, including the 
living branches and their foliage. 

Culmination of the mean annual increment (CMAI). 
The average annual increase per acre in the 
volume of a stand. Computed by dividing the total 
volume of the stand by its age. As the stand 
increases in age, the mean annua! increment 
continues to increase until mortality begins to 
reduce the rate of increase. The point where the 
stand reaches its maximum annual rate of growth 
is called the culmination of the mean annual 
increment. The age at which this occurs varies by 
species, site index, and units of measure. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Decreasers. The most heavily grazed climax range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. 

Deferred grazing. Postponing grazing or arresting 
grazing for a prescribed period. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope 
areas by diverting runoff from its natural course. 


Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial 
saturation during soil formation, as opposed to 
altered drainage, which is commonly the result of 
artificial drainage or irrigation but may be caused 
by the sudden deepening of channels or the 
blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.— These soils have very high 
and high hydraulic conductivity and low water 
holding capacity. They are not suited to crop 
production unless irrigated. 

Somewhat excessively drained. —These soils have 
high hydraulic conductivity and low water holding 
capacity. Without irrigation, only a narrow range of 
crops can be grown and yields are low. 

Well drained.—These soils have intermediate 
water holding capacity. They retain optimum 
amounts of moisture, but they are not wet close 
enough to the surface or long enough during the 
growing season to adversely affect yields. 
Moderately well drained.— These soils are wet 
close enough to the surface or long enough that 
planting or harvesting operations or yields of some 
field crops are adversely affected unless artificial 
drainage is provided. Moderately well drained soils 
commonly have a layer with low hydraulic 
conductivity, a wet layer relatively high in the 
profile, additions of water by seepage, or some 
combination of these. 

Somewhat poorly drained.— These soils are wet 
close enough to the surface or long enough that 
planting or harvesting operations or crop growth is 
markedly restricted unless artificial drainage is 
provided. Somewhat poorly drained soils 
commonly have a layer with low hydraulic 
conductivity, a wet layer high in the profile, 
additions of water through seepage, or a 
combination of these. 

Poorly drained. —These soils commonly are so wet 
at or near the surface during a considerable part 
of the year that field crops cannot be grown under 
natural conditions. Poorly drained conditions are 
caused by a saturated zone, a layer with low 
hydraulic conductivity, seepage, or a combination 
of these. 

Very poorly drained.—These soils are wet to the 
surface most of the time. They are wet enough to 
prevent the growth of important crops (except rice) 
unless artificially drained. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 
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Draw. A small stream valley, generally more open and 
with broader bottom land than a ravine or gulch. 

Duff. A term used to identity a generally firm organic 
layer on the surface of mineral soils. It consists of 
fallen plant material that is in the process of 
decomposition and includes everything from the 
litter on the surface to underlying pure humus. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Eolian soil material. Earthy parent material 
accumulated through wind action; commonly refers 
to sandy material in dunes or to loess in blankets 
on the surface. 

Ephemeral stream. A stream, or reach of a stream, that 
flows only in direct response to precipitation. It 
receives no long-continued supply from melting 
snow or other source, and its channel is above the 
water table at all times. 

Erosion. The wearing away of the land surface by 
water, wind, ice, or other geologic agents and by 
Such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and 
the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature; for example, fire that 
exposes the surface. 

Erosion hazard. The potential for erosion of a soil 
that lacks plant cover. The erosion hazard is rated 
as none, slight, moderate, severe, and very 
severe. 

Erosion pavement. A layer of gravel or stones that 
remains on the surface after fine particles are 
removed by sheet or ril! erosion. 

Escarpment. A relatively continuous and steep slope or 
cliff breaking the general continuity of more gently 
sloping land surfaces and produced by erosion or 
faulting. Synonym: scarp. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or 
sand for construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 
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Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 


Fill slope. A sloping surface consisting of excavated 


soil material from a road cut. It commonly is on the 
downhill side of the road. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Firebreak. Area cleared of flammable material to stop 
or help control creeping or running fires. It also 
serves as a line from which to work and to 
facilitate the movement of men and equipment in 
fire fighting. Designated roads also serve as 
firebreaks. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Forest cover. All trees and other woody plants 
(underbrush) covering the ground in a forest. 

Forest type. A stand of trees similar in composition and 
development because of given physical and 
biological factors by which it may be differentiated 
from other stands. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other 
elements in the profile and in gray colors and 
mottles. 

Gravel. Rounded or angular fragments of rock as much 
as 3 inches (2 millimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, as much as 3 inches (7.6 
centimeters) in diameter. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by 
running water and through which water ordinarily 
runs only after rainfall. The distinction between a 
gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to 
be obliterated by ordinary tillage; a rill is of lesser 
depth and can be smoothed over by ordinary 
tillage. 
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Hard rock. Rock that cannot be excavated except by 
blasting or by the use of special equipment that is 
not commonly used in construction. 

Head out. To form a flower head. 

Hill. A natura! elevation of the land surface, rising as 
much as 1,000 feet above surrounding lowlands, 
commonly of limited summit area and having a 
well-defined outline; hillsides generally have 
slopes of more than 15 percent. The distinction 
between a hill and a mountain is arbitrary and is 
dependent on local usage. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an upper case letter 
represents the major horizons. Numbers or lower 
case letters that follow represent subdivisions of 
the major horizons. An explanation of the 
subdivisions is given in the Soil Survey Manual. 
The major horizons of mineral soil are as follows: 
O horizon.—An organic layer of fresh and 
decaying plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

B horizon.—The mineral horizon below an A 
horizon. The B horizon is in part a layer of 
transition from the overlying A to the underlying C 
horizon. The B horizon also has distinctive 
characteristics such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; 
(2) prismatic or blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) 
a combination of these. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

C horizon.—The mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
properties typical of the overlying soil material. 
The material of a C horizon may be either like or 
unlike that in which the solum formed. If the 
material is known to differ from that in the solum, 
the number 2 precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but it can be 
directly below an A or a B horizon. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 


The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not 
considered but are separate factors in predicting 
runoff. Soils are assigned to four groups. In group 
A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. 
They are mainly deep, well drained, and sandy or 
gravelly. In group D, at the other extreme, are 
soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay 
layer at or near the surface, have a permanent 
high water table, or are shallow over nearly 
impervious bedrock or other material. A soil is 
assigned to two hydrologic groups if part of the 
acreage is artificially drained and part is 
undrained. 

igneous rock. Rock formed by solidification from a 
molten or partially molten state. Major varieties 
include plutonic and volcanic rock. Examples are 
andesite, basalt, and granite. 

Illuviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soil through which water, air, or 
roots penetrate slowly or not at all. No soil is 
absolutely impervious to air and water all the time. 

Increasers. Species in the climax vegetation that 
increase in amount as the more desirable plants 
are reduced by close grazing. Increasers 
commonly are the shorter plants and the less 
palatable to livestock. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. 
Therefore, intake rate for design purposes is not a 
constant but is a variable depending on the net 
irrigation application. 

Intermittent stream. A stream, or reach of a stream, 
that flows for prolonged periods only when it 
receives ground water discharge or long, 
continued contributions from melting snow or other 
surface and shallow subsurface sources. 

Invaders. On range, plants that encroach into an area 
and grow after the climax vegetation has been 
reduced by grazing. Generally, plants invade 
following disturbance of the surface. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a 
strip in which the lateral flow of water is controlled 
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by small earth ridges called border dikes, or 
borders. 

Drip (or trickle).—Water is applied slowly and 
under low pressure to the surface of the soil or 
into the soil through such applicators as emitters, 
porous tubing, or perforated pipe. 

Sprinkler. —Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation. —Water is applied in open ditches or 
tile lines until the water table is raised enough to 
wet the soil. 

Landslide. The rapid downhill movement of a mass of 
soil and loose rock, generally when wet or 
saturated. The speed and distance of movement, 
as well as the amount of soil and rock material, 
vary greatly. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Light textured soil. Sand and loamy sand. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 

Low strength. The soil ís not strong enough to support 
loads. 
Mechanical treatment. Use of mechanical equipment 
for seeding, brush management, and other 

management practices. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, 
or structure by heat, pressure, and movement. 
Nearly all such rocks are crystalline. 

Mineral soil. Soil that is mainly mineral material and 
low in organic material. Its bulk density is more 
than that of organic soil. 

Miscellaneous area. An area that has little or no 
natural soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, and fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Morphology, soil. The physica! makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, 
and biological properties of the various horizons, 
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and the thickness and arrangement of those 
horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that 
vary in number and size. Mottling generally 
indicates poor aeration and impeded drainage. 
Descriptive terms are as follows: abundance—few, 
common, and many; size—fine, medium, and 
coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along 
the greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, 
more than 15 millimeters (about 0.6 inch). 

Mountain. A natural elevation of the land surface, rising 
more than 1,000 feet above surrounding lowlands, 
commonly of restricted summit area (relative to a 
plateau) and generally having steep sides and 
considerable bare-rock surface. A mountain can 
occur as a single, isolated mass or in a group 
forming a chain or range. 

Mudstone. Sedimentary rock formed by induration of 
silt and clay ín approximately equal amounts. 
Munsell notation. A designation of color by degrees of 

the three simple variables—hue, value, and 
chroma. For example, a notation of 10YR 6/4 is a 
color in hue of 10YR, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, 
boron, and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Observed rooting depth. Depth to which roots have 
been observed to penetrate. 

Open space. A relatively undeveloped green or wooded 
area provided mainly within an urban area to 
minimize feelings of congested living. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Pan. A compact, dense layer in a soil that impedes the 
movement of water and the growth of roots. For 
example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called "a soil." 
A pedon is three dimensional and large enough to 
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permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percs slowly (in tables). The slow movement of water 
through the soil, adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. 
Permeability is measured as the number of inches 
per hour that water moves downward through the 
saturated soil. Terms describing permeability are: 


VESIAN دوه کم ویو کی ووک هو‎ Less than 0.06 inch 
Se ETNE 0.06 to 0.2 inch 
Moderately slow................. 0.2 to 0.6 inch 
Moderate ................ 0.6 inch to 2.0 inches 
Moderately rapid.............. 2.0 to 6.0 inches 
AAO see ie taker ه7‎ axles 6.0 to 20 inches 
Very täpid diiis pane tyo ea More than 20 inches 


pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of 
moisture content within which the soil remains 
plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Ponding. Standing water on soils in closed 
depressions. The water can be removed only by 
percolation or evapotranspiration. 

Poor filter (in tables). Because of rapid permeability or 
an impermeable layer near the surface, the soil 
may not adequately filter effluent from a waste 
disposal system. 

Poor outlets (in tables). Refers to areas where surface 
or subsurface drainage outlets are difficult or 
expensive to install. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Potential native plant community. The plant 
community on a given site that will be established 
if present environmental conditions continue to 
prevail and the site is properly managed. (See 
climax plant community.) 

Potential rooting depth (effective rooting depth). 


Depth to which roots could penetrate if the content 
of moisture in the soil were adequate. The soil has 
no properties restricting the penetration of roots to 
this depth. 

Prescribed burning. The application of fire to land 
under such conditions of weather, soil moisture, 
and time of day as presumably will result in the 
intensity of heat and spread required to 
accomplish specific forest management, wildlife, 
grazing, or fire hazard reduction purposes. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 

Proper grazing use. Grazing at an intensity that 
maintains enough cover to protect the soil and 
maintain or improve the quantity and quality of the 
desirable vegetation. This increases the vigor and 
reproduction of the key plants and promotes the 
accumulation of litter and mulch necessary to 
conserve soil and water. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is 
the product of all the environmental factors 
responsible for its development. It is typified by an 
association of species that differ from those on 
other range sites in kind or proportion of species 
or total production. 

Reaction, soil. A measure of acidity or alkalinity of a 
Soil, expressed in pH values. A soil that tests to 
pH 7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree 
of acidity or alkalinity is expressed as— 


Extremely acid ...... 0.0... 0 cece o. Below 4.5 
Very strongly acid ................... 4.5 to 5.0 
Strongly Acidi «s ecce cese ees 5.1 to 5.5 
Medium acid ........................ 5.6 to 6.0 
Slightly acid... i... esee 6.1 to 6.5 
Neutral asco ان نن‎ As 6.6 to 3 
Mildly alkaline ....................... 7.4 to 7.8 
Moderately alkaline .................. 7.9 to 8.4 
Strongly alkaline..................... 8.5 to 9.0 
Very strongly alkaline............ 9.1 and higher 
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Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material 
that accumulated as consolidated rock 
disintegrated in place. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill generally is a few inches deep and 
not wide enough to be an obstacle to farm 
machinery. 

Road cut. A sloping surface produced by mechanical 
means during road construction. It is commonly on 
the uphill side of the road. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off 
the surface of the land without sinking into the soil 
is called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
Soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Saprolite (soil science). Unconsolidated residual 
material underlying the soil and grading to hard 
bedrock below. 

Sedimentary rock. Rock made up of particles 
deposited from suspension in water. The chief 
kinds of sedimentary rock are conglomerate, 
formed from gravel; sandstone, formed from sand; 
shale, formed from clay; and limestone, formed 
from soft masses of calcium carbonate. There are 
many intermediate types. Some wind-deposited 
sand is consolidated into sandstone. 

Seepage (in tables). The movement of water through 
the soil. Seepage 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of 
the surface layer or of the underlying material. All 
the soils of a series have horizons that are similar 
in composition, thickness, and arrangement. 
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Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
Soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell (in tables). The shrinking of soil when dry 
and the swelling when wet. Shrinking and swelling 
can damage roads, dams, building foundations, 
and other structures. It can also damage plant 
roots. 

Silica. A combination of silicon and oxygen. The 
mineral form is called quartz. 

Silt. As a soi! separate, individual mineral particles that 
range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 

Site class. A grouping of site indexes into 5 to 7 
production capability levels. Each level can be 
represented by a site curve. 

Site curve (50-year). A set of related curves on a graph 
that shows the average height of dominant trees 
for the range of ages on soils that differ in 
productivity. Each level is represented by a curve. 
The basis of the curves is the height of dominant 
trees that are 50 years old or are 50 years old at 
breast height. 

Site curve (100-year). A set of related curves on a 
graph that show the average height of dominant 
and codominant trees for a range of ages on soils 
that differ in productivity. Each level is represented 
by a curve. The basis of the curves is the height of 
dominant and codominant trees that are 100 years 
old or are 100 years old at breast height. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees 
in a fully stocked stand at the age of 50 years is 
75 feet, the site index is 75. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, 
slickensides may occur at the bases of slip 
surfaces on the steeper slopes; on faces of blocks, 
prisms, and columns; and in swelling clayey soils, 
where there is marked change in moisture content. 

Slippage (in tables). Soil mass susceptible to 
movement downslope when loaded, excavated, or 
wet. 
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Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 
In this survey the following slope classes are 
recognized (classes for simple slopes are listed 
first and then those for complex slopes): 


Nearly level. گت لل تت‎ rr تت‎ ت٢ل‎ 0102 
Gently sloping eenei aosan snenie eae 2to5 
Moderately sloping ................ us... 5109 
Strongly SIOPIMY.......ooo.oooocccoccco oo. 9 to 15 
Moderately steep نن‎ aaraa 15 to 30 
EE ee ٣ه‎ ٢۱ 30 to 50 
Very Steep... eee 50 to 75 
Extremely steep ................. 75 and higher 
Nearly leval... nanunua 0102 
Undglatlii rper: vers erus مده نو‎ ERES 2105 
Gently rolling e sormessa resme ۳ - ٨۳۲٣۹۴۴7۴7 5to9 
FROWN GS i و‎ ED ane 9 to 15 
HANA cara A mee m a POUR 15 to 30 
SEED eos ex exo esa ee UR Seg Pa 30 to 50 
و‎ (OP ess e e See 50 to 75 
Extremely steep................. 75 and higher 


Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Slow refill (in tables). The slow filling of ponds, 
resulting from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soft rock. Rock that can be excavated with trenching 
machines, backhoes, small rippers, and other 
equipment commonly used in construction. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil climate. The moisture and temperature conditions 
existing within the soil. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes, in 
millimeters, of separates recognized in the United 
States are as follows: 

Very coarse sand. ده نن نن نن‎ 2.0 to 1.0 


Coarse sand هه نن‎ eee 1.0 to 0.5 
Medium sand ..... 0... cece ro 0.5 to 0.25 


Fine:Sand. e Sok ka tees 0.25 to 0.10 
Very fine Sand i-es rs 0.10 to 0.05 
Silla ctione onu er Ees 0.05 to 0.002 
QI ده‎ Vokes Geni Ged boats gies Less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of 
the underlying material. The living roots and plant 
and animal activities are largely confined to the 
solum. 

Spur ridge. A secondary divide between minor 
drainageway systems in an area that generally has 
an inverted V shape and is considerably below the 
elevation of the associated ridge. 

Stone line. A concentration of coarse fragments in a 
soil. Generally it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. It generally overlies 
material that weathered in place and is overlain by 
recent sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter if rounded or 6 to 15 
inches (15 to 38 centimeters) in length if flat. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Structural bench. A platform-type, nearly level to gently 
sloping erosional surface that developed on 
resistant strata in areas where valleys have been 
cut into alternating strong and weak layers that 
have an essentially horizontal attitude. Structural 
benches, in contrast to stream terraces, have no 
geomorphic implication of former partial erosion 
cycles and base-level controls, nor do they 
represent a stage of flood plain development 
following an episode of valley trenching. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), cofumnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single 
grained (each grain by itself, as in dune sand) or 
massive (the particles adhering without any regular 
cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, 
ordinarily to shatter a hardpan or claypan. 
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Substratum. The part of the soil below the solum. 
Subsurface layer. Technically, the E horizon. Generally 
refers to a leached horizon lighter in color and 
lower in content of organic matter than the 

overlying surface layer. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. 
A practice common in semiarid regions, where 
annual precipitation is not enough to produce a 
crop every year. Summer fallow is frequently 
practiced before planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth 
from 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the "plow layer," or the 
"Ap horizon." 

Talus. Rock fragments of any size or shape, commonly 
coarse and angular, derived from and lying at the 
base of a cliff or very steep, rock slope. The 
accumulated mass of such loose, broken rock 
formed chiefly by falling, rolling, or sliding. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and 
behavior, 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff 
so that water soaks into the soil or flows slowly to 
a prepared outlet. A terrace in a field generally is 
built so that the field can be farmed. A terrace 
intended mainly for drainage has a deep channel 
that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be 
further divided by specifying "coarse," “fine,” or 
"very fine." 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
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to tillage, seedbed preparation, seedling 
emergence, and root penetration. 

Toe slope. The outermost inclined surface at the Base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Toxicity (in tables). Excessive amount of toxic 
substances, such as sodium or sulfur, that 
severely hinder establishment of vegetation or 
severely restrict plant growth. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, are in soils 
in extremely small amounts. They are essential to 
plant growth. 

Unstable fill (in tables). Risk of caving or sloughing on 
banks of fill material. 

Upland (geology). Land at a higher elevation, in 
general, than the alluvial plain or stream terrace; 
land above the lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial meltwater. In 
nonglaciated regions, alluvium deposited by 
heavily loaded streams. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify 
a new series name, but occurring in such a limited 
geographic area that creation of a new series is 
not justified. 

Variegation. Refers to patterns of contrasting colors 
assumed to be inherited from the parent material 
rather than to be the result of poor drainage. 

Water bars. Smooth, shallow ditches or depressional 
areas that are excavated at an angle across a 
sloping road. They are used to reduce the 
downward velocity of water and divert it off and 
away from the road surface. Water bars can easily 
be driven over if constructed properly. 

Water table (seasonal). The highest part of the soil or 
underlying rock material that is entirely saturated 
with water. In some places a perched water table 
may be separated from a lower one by a dry zone. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of 
coarse grained particles that are well distributed 
over a wide range in size or diameter. Such soil 
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normally can be easily increased in density and Windthrow. The action of uprooting and tipping over 
bearing properties by compaction. Contrasts with trees by the wind. 
poorly graded soil. 
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Appendixes 


Appendix A is an excerpt from California supplement CA-4 to the National 
Conservation Planning Manual, dated February 1981, United States Department 
of Agriculture, Soil Conservation Service. 

Appendix B is an edited version of the ratings guide described in the National 
Soils Handbook, Part Il, Notice 24, dated March 31, 1978, United States 
Department of Agriculture, Soil Conservation Service. These guides provided the 
basis for the interpretive ratings given in the tables Recreational development, 
Building site development, Sanitary facilities, Construction materials, and Water 
management. Soils are rated for the uses expected to be important or potentially 
important to users of scil survey information. Ratings for proposed uses are 
given in terms of limitations and restrictive features. Only the most restrictive 
features are listed in the tables. Therefore, if a soil is rated severe, only those 
soil features that cause the soil to be rated severe are given. There may be 
other limitations that should be overcome if the soil is to be used for a specific 
purpose. The guides in appendix C show in the first column the properties or 
features used as criteria for rating the soil for the use. The properties are listed 
in descending order of estimated importance. In the "Limits" column, limits of the 
properties are given for rating the soils and for recognizing a restrictive property 
or properties. In the "Restrictive feature" column, a key phrase indicates the 
feature causing the problem. 
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Appendix A 


Prime Farmlands 


Prime Farmland is land best suited for producing food, feed, forage, fiber, and 
oilseed crops and also available for these uses (the land could be cropland, 
pastureland, rangeland, forest land, or other land but not urban builtup land or 
water). It has the soil quality, growing season and moisture supply needed to 
produce sustained high yields of crops economically when treated and managed, 
including water management, according to modern farming methods. 

Prime Farmland meets all the following criteria: 

1. The soils have: 

A. Aquic, udic, ustic, or xeric moisture regimes and an available water 
capacity of at least 4 inches (10 cm) per 40 to 60 inches (1 to 1.52 meters) of 
soil to produce the commonly grown cultivated crops (cultivated crops include, 
but are not limited to, grain, forage, fiber, oilseed, sugarbeets, vegetables, 
orchard, vineyard, and bush fruit crops) adapted to the region in 7 or more years 
out of 10; or 

B. Xeric, ustic, aridic, or torric moisture regimes in which the available 
water capacity is at least 4 inches (10 cm) per 40 to 60 inches (1 to 1.52 meters) 
of soil and the area has a developed irrigation water supply that is dependable 
(a dependable water supply is one in which enough water is available for 
irrigation in 8 out of 10 years for the crops commonly grown) and of adequate 
quality; and, 

2. The soils have a temperature regime that is frigid, mesic, thermic or 
hyperthermic (pergelic and cryic regimes are excluded). These are soils that, at 
a depth of 20 inches (50 cm), have a mean annual temperature higher than 32° 
F (0° C). In addition, the mean summer temperature at this depth in soils with an 
O horizon is higher than 47° F (8° C); in soils that have no O horizon, the mean 
summer temperature is higher than 59? F (15* C); and, 

3. The soils have a pH between 4.5 and 8.4 in all horizons within a depth of 
40 inches (1 meter); and, 

4. The soils either have no water table or have a water table that is 
maintained at a sufficient depth during the cropping season to allow cultivated 
crops common to the area to be grown; and, 

5. The soils can be managed so that, in all horizons within a depth of 40 
inches (1 meter), during part of each year the conductivity of the saturation 
extract is less than 4 mmhos/cm and the exchangeable sodium percentage 
(ESP) is less than 15; and, 

6. The soils are not flooded frequently during the growing season (less often 
than once in 2 years); and, 

7. The product of K (erodibility factor) x percent slope is less than 2.0; and, 

8. The soils have a permeability rate of at least 0.06 inch (0.15 cm) per hour 
in the upper 20 inches (50 cm) and the mean annual soil temperature at a depth 
of 20 inches (50 cm) is less than 59? F (15? C); the permeability rate is not a 
limiting factor if the mean annual soil temperature is 59° F (15° C) or higher; 
and, 

9. Less than 10 percent of the surface layer [upper 6 inches (15 cm)] in these 
soils consists of rock fragments coarser than 3 inches (7.6 cm); and, 

10. The soils have a minimum rooting depth of 40 inches (1 meter). 
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14. 
15. 


Appendix B.—Criteria Used in Rating Soils for Selected Uses 


Property 


Flooding uud vov a kn pnt eg 


Slope (percent).................. 


سه سن نن UDSA texture‏ 


Coarse fragments in the 
surface layer (percent) '......... 


Depth to high water table 
feet cepe cute e DR RES 


Permeablity in the upper 40 
inches ERDE oS AR 


USDA texture 
(surface layer) ېې‎ anaa 


Unified (surface layer)............ 
USDA texture (surface layer) ..... 
Depth to bedrock (inches) ........ 
Depth to cemented pan (inches) .. 
USDA texture (surface layer) 3.... 


Sodium adsorption ratio 
(great group)................00. 


Salinity (mmhos/cm) ............. 
Soil reaction...............0...4. 


Camp Areas 
Limits 
Slight Moderate 
None, --- 
protected. 

0-8 8-15 

e. STV, BYV, CB, FL 
<25 25-50 

22.5 1.5-2.5 
>0.6 0.06-0.6 

E LCOS, VFS 
— SIL, SI, VFSL, L 
«4 4-8 


١ 100 minus percent passing No. 10 sieve. 


? Rate soils in UST, TOR, ARID, BOR, or XER suborders, great groups, or subgroups one class better. 


Restrictive 
Severe feature 
Rare, Flooding. 
common. 
»15 Slope. 
STX, BYX, CBX, Large stones. 
FLX, CBV, FLV 
>50 Small stones. 
+ Ponding. 
«1.5 Wetness. 
«0.06 Percs slowly. 
SC, SIC, C Too clayey. 
OL, OH, PT Excess humus. 
COS, S, FS Too sandy. 
«20 Depth to rock. 
«20 Cemented pan. 
== Dusty. 
«12 Excess sodium. 
(natric, halic) 
>8 Excess salt. 
<3.6 Too acid. 


3 Disregard unless soil is in TOR, ARID, or XER suborders, great groups, or subgroups. 
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228 


لإ ا ا LL‏ 


Property 


Slope (percent).................. 


ertet‏ ه۴۱60 


Depth to high water table 
OOS EE 


USDA texture ...... sese 


USDA texture (surface layer) '.... 
USDA texture (surface layer) ..... 
Unified (surface layer)............ 


Coarse fragments in surface 
layer (percent) 2................ 


Sodium adsorption ratio 
(great group)... sse 
Salinity (mmhos/cm) ............. 


Soil reaction (pH of surface 


Permeability in the upper 40 
inches (inihr) * cc 


USDA texture (surface layer) 3.... 
Depth to bedrock (inches) ........ 


Depth to cemented pan (inches) .. 


Picnic Areas 


Slight 


0-8 


None, rare, 
occasional, 
protected. 


>2.5 


«25 


«4 


Limits 


Moderate 


8-15 


Frequent 


1.0-2.5 


STV, BYV, CB, 
FL 


LCOS, VFS 


4-8 


0.06-0.6 
SIL, SI, VFSL, L 


Severe 


«1.0 
+ 


STX, BYX, CBX, 
FLX, CBV, FLV 


SC, SIC, C 
COS, S, FS 
OL, OH, PT 


250 
>12 


(natric, halic) 


>8 
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Restrictive 
feature 


Slope. 


Flooding. 


Wetness. 
Ponding. 


Large stones. 


Too clayey. 
Too sandy. 


Excess humus. 


Small stones. 


Excess sodium. 


Excess salt. 


Too acid. 


Percs slowly. 
Dusty. 
Depth to rock. 


Cemented pan. 


١ Rate soils in UST, TOR, BOR, or XER suborders, great groups, or subgroups one class better. 
? 100 minus percent passing No. 10 sieve. 
3 Disregard unless soil is in TOR, ARID, or XER suborders, great groups, or subgroups. 
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Playgrounds 
Limits Restrictive 
Property Slight Moderate Severe feature 


tg‏ —— ——— ا ل س 


15. 


USDA texture ................... 


Slope (percent).................. 


Coarse fragments in surface 
layer (percent) '................ 


USDA texture (surface layer) ..... 
USDA texture (surface layer) ..... 
Unified (surface layer)............ 


Depth to high water table (feet) ... 


Flooding:. «eee pee des 


Depth to bedrock (inches) ........ 
Depth to cemented pan (inches) .. 


Permeability in the upper 40 inches 
HEURES ec e Ld t xn ٢ ٢ 


USDA texture (surface layer) *.... 


Sodium adsorption ratio 
(great QrOUP)................... 


Salinity (mmhos/cm) ............. 


Soil reaction (pH of surface 
A um 


>2.5 


None, rare, 
protected. 


>40 


>40 


«4 


1 100 minus percent passing No. 10 sieve. 
2 Rate slight if slopes are 0 to 2 percent. 

3 Rate soils in UST, TOR, ARID, BOR, or XER suborders, great groups, or subgroups one class better. 
* Disregard unless soil is in TOR, ARID, or XER suborders, great groups, or subgroups. 


ST 


LCOS, VFS 


1.5-2.5 


Occasional 


? 20-40 


? 20-40 


0.06-0.6 


SIL, SI, VFSL, L 


STV, STX, BYV, 
BYX, CB, CBV, 
FL, FLV, BY 


»6 


>25 
SC, SIC, C 
COS, S, FS 
OL, OH, PT 


«1.5 
E 


Frequent 


«20 


«20 


212 
(natric, halic) 


28 


Large stones. 


Slope. 


Small stones. 
Too clayey. 
Too sandy. 
Excess humus. 


Wetness. 
Ponding. 
Flooding. 


Depth to rock. 


Cemented pan. 


Percs slowly. 


Dusty. 


Excess sodium. 


Excess salt. 


Too acid. 
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Paths and Trails 


Soil Survey 


Property 


Severe 


Restrictive 
feature 


a I 


Fraction greater than 3 inches in 
surface layer (percent by weight) 


Depth to high water table (feet) ... 


USDA texture (surface layer) ٠٠ 
USDA texture (surface layer) ..... 
Unified (surface layer)............ 
Slope {(percent).................. 
Erosion factor K (surface tayer) ... 


Coarse fragments in surface layer 
(percent by weight) 2............ 


Flooding eee ees 


USDA texture (surface layer) 3.... 


1 Rate soils in UST, TOR, ARID, BOR, or XER suborders, great groups, or subgroups one class better. 


Limits 
Slight | Moderate 
«25 25-50 
22 1-2 
me LCOS, VFS 
0-15 15-25 
Protected, Frequent 
none, rare, 
occasional. 
--- SIL, SI, VFSL, L 


2 100 minus percent passing No. 10 sieve. 
3 Disregard unless soil is in TOR, ARID, or XER suborders, great groups, or subgroups. 


SC, SIC, C 
COS, S, FS 
OL, OH, PT 


>25 


Large stones. 


Wetness. 
Ponding. 


Too clayey. 
Too sandy. 
Excess humus. 
Slope. 


Erodes easily. 


Small stones. 


Flooding. 


Dusty. 
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Septic Tank Absorption Fields 


Limits Restrictive 
Property Slight Moderate Severe feature 
1. USDA texture... --- -— Ice Permafrost. 
2. "Flóoding s. «sce syr dene gos None, Rare Common Flooding. 
protected. 
3. Depth to bedrock (inches) ......... 272 40-72 «40 Depth to rock. 
4. Depth to cemented pan (inches)... »72 40-72 «40 Cemented pan. 
5. Depth tc high water table (feet) .... -- نه‎ * Ponding. 
26 4-6 0-4 Wetness. 
6. Permeability (in/hr): 
24 to 60 inches .................. 2.0-6.0 1 0.6-2.0 «0.6 Percs slowly. 
Below 24 inches ................. - --- >6.0 Poor filter. 
7. Slope (percent)................... 0-8 8-15 >15 Slope. 
8. Fraction greater than 3 inches 
(percent by weight) 2............. «25 25-50 250 Large stones. 


1 Recheck to see if rating should be slight. 
? Weighted average to 40 inches. 
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Sewage Lagoons 


1. USDA texture. 


Property 


2. Permeability between 12 and 60 


inches (in/hr) 


3. Depth to bedrock (inches) ......... 


4. Depth to cemented pan (inches). ... 


5. Flooding '.... 


6. Slope (percent) نن‎ 


7. Unified....... 


8. Depth to high water table (feet) 2... 


9. Fraction greater than 3 inches 
(percent by weight) 3............. 


RE‏ ا 


»60 


None, 


protected. 


0-2 


«20 


Limits 


Moderate 


20-35 


Severe 


Ice 


»2.0 
«40 
«40 


Rare, common 


27 


>35 


Soil Survey 


Restrictive 
feature 


Permafrost. 


Seepage. 
Depth to rock. 
Cemented pan. 


Flooding. 


Slope. 
Excess humus. 
Ponding. 


Wetness. 


Large stones. 


+ M floodwater will not enter or damage the sewage lagoon because of low velocity and a water depth of less than 5 feet, 


disregard flooding. 


? |f the floor of the sewage lagoon has slowly permeable materia! at least 4 feet thick, disregard wetness. 
3 Weighted average to 20 inches. 
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11. 


12. 


Sanitary Landfill (Trench) 


Property 


USDA texture ............ ss... 


Flooding «er eo ew 


Depth to bedrock (inches) ........ 
Depth to cemented pan (inches): 
ThieKo i eni ern dls SAN 


Permeability of bottom layer 
A E 


Depth to high water table (feet) ... 
A 
Perched A uas Rl stuss 


Slope (percent}).................. 
USDA texture 1 23............... 


USDA texture 3.................. 


DIC aus dan 


Fraction greater than 3 inches 
(percent by weight) %............ 


Sodium adsorption ratio 
(great group) ' ان‎ 


Soil reaction (pH) ................ 


Salinity (mmhos/cm) ............. 


Limits Restrictive 
Slight Moderate Severe feature 
= de Ice Permafrost. 
None, Rare Common Flooding. 
protected. 
E «== «72 Depth to rock. 
- - «72 Cemented pan. 
on <72 -- Cemented pan. 
--- --- >2.0 Seepage. 
= = + Ponding. 
EM -- 0-6 Wetness. 
»4 2-4 0-2 Wetness. 
0-8 8-15 215 Slope. 
- CL, SC, SICL SIC, C Too clayey. 
دن‎ LCOS, LS, LFS, COS, S, FS, Too sandy. 
LVFS VFS, SG 
- - OL, OH, PT Excess humus. 
«20 20-35 235 Large stones. 
- --- 212 Excess sodium. 
(natric, halic) 
-- - <3.6 Too acid. 
"es - »16 Excess salt. 


* Disregard in all Aridisols except Sa 


? Weighted average to 60 inches. 


orthids and Aquic intergrads and ail Torri great groups of Entisols except Aquic. 
? If soil is in kaolinitic family, rate one class better if experience confirms. 
3 Thickest layer between 10 and 60 inches. 
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Sanitary Landfill (Area) 


Limits Restrictive 

Property Moderate Severe feature 
USDA textúre Sram ne vasen --- = Ice Permafrost. 
Flooding air None, Rare Common Flooding. 

protected. 
Depth to bedrock (inches) ......... »60 40-60 «40 Depth to rock. 
Depth to cemented pan (inches)... . >60 40-60 <40 Cemented pan. 
Permeability between 10 and 40 
inches (in/hr) to... ss هروغد‎ dî --- + 22.0 Seepage. 
Depth to high water table (feet) .... -- -- * Ponding. 
Agpatent cisco 74 ددد‎ SER >5 3.5-5 0-3.5 Wetness. 
Perched. soto etr roni tataa 23 1.5-3 0-1.5 Wetness. 
Slope (percent)................005 0-8 8-15 215 Slope. 
Ee E 


1 Disregard in all Aridisols except Salorthids and Aquic intergrades and all Torri great groups of Entisols except Aquic. 
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Daily Cover for Landfill 


Limits Restrictive 


Property Good Fair Poor feature 


1. USDA texture ................... --- --- Ice Permatrost. 
2. Depth to bedrock (inches) ........ >60 40-60 <40 Area reclaim. 
3. Depth to cemented pan (inches) .. >60 40-60 <40 Area reclaim. 
4. Unified Ys. nerde r nå --- -— SP, SW, SP-SM, Seepage. 


SW-SM, GP, GW 
GP-GM, GW-GM 


5. USDA texture 123.000.000.000... --- CL, SICL, SC SIC, C Too clayey. 
6. USDA texture Porsies oo ooo... Ez LCOS, LS, S, FS, COS, Too sandy. 
LFS, VFS SG 
7. Unified ! coco E M OL. OH, CH, | Hard to pack. 
MH 
8. Coarse fragments (percent) ! *.... «25 25-50 »50 Small stones. 


9. Fraction greater than 3 inches 


(percent by weight) '4.......... «25 25-50 250 Large stones. 
10. Slope (percent)................0. 0-8 8-15 215 | Slope. 
11. Depth to high water table (feet) ... --- -- * Ponding. 
23.5 1.5-3.5 «1.5 Wetness. 
E oa ھښ‎ ٢١ --- --- PT Excess humus. 
13. Layer thickness (inches).......... »60 40-60 «40 Thin layer. 
14. Soil reaction (pH)................ --- Ae «3.6 Too acid. 
15. Salinity (mmhos/cm) ! ? .......... --- --- >16 Excess salt. 


16. Sodium adsorption ratio 
(great group) ! نه --- ده نن‎ >12 Excess sodium. 
(halic, natric) 


1 Thickest layer between 10 and 60 inches. 

2 Disregard in all Aridisols except Salorthids and Aquic intergrades and all Torri great groups of Entisols except Aquic. 

3 If soil is in kaolintic family, rate one class better if experience confirms. 

* 100 minus percent passing No. 10 sieve, plus fraction greater than 3 inches. Use dominant condition for restrictive feature. 
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11. 


Shallow Excavations 


Limits 
Property Slight Moderate 
USDA texture Lassie enn 
Depth to bedrock (inches): 
وا‎ ee E >60 40-60 
og FE >40 20-40 
Depth to cemented pan (inches): 
THICK. f rette ere e een موم‎ 260 40-60 
THINS pia dio dre >40 20-40 
USDA texture (20 to 60 inches) ... E si 
USDA texture (20 to 60 inches) ... = C, SIC 
Soil ordets saaana ee و‎ - - 
Bulk density (g/cc) ............... -- >1.8 
Unified (20 to 60 inches) ......... --- - 
Fraction greater than 3 inches 
(percent by weight) 2..........., «25 25-50 
Depth to high water table (feet) ... e منم‎ 
26 2.5-6 
A A Ree None, rare, Common 
protected. 
Slope (percent)... osuus 0-8 8-15 


١ In areas of loess, rating should be slight. 
? Weighted average to 40 inches. 


Severe 


Ice 


«40 
«20 


«40 
«20 


COS, S, FS, 
VFS, LCOS, LS, 
LFS, LVFS, G, 
SG 


Vertisols 


Soil Survey 


Restrictive 
feature 


Permafrost. 


Depth to rock. 
Depth to rock. 


Cemented pan. 
Cemented pan. 


Cutbanks cave. 


Too clayey. 
Cutbanks cave. 
Dense layer. 


Excess humus. 


Large stones. 


Ponding. 
Wetness. 


Flooding. 


Slope. 
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Dwellings Without Basements 


Limits Hestrictive 
Property Slight Moderate Severe feature 
ا ا‎ MM — M ——————— 
1. USDA texture... eee I --- Ice Permafrost. 
21 FOO s ecc ee vb bes P eR None, حسم‎ Rare, Flooding. 
protected. common. 
3. Depth to high water table (feet) .... --- --- + Ponding. 
>2.5 1.5-2.5 0-1.5 Wetness. 
4. Shrink-swell potential.............. Low Moderate High Shrink-swell. 
5. “Unified Te rase dh € --- OL, OH, PT Low strength. 
6. Slope (percent)................... 0-8 8-15 215 Slope. 
7. Depth to bedrock (inches): 
A de orate ep »40 20-40 «20 Depth to rock. 
Sra tea pe btc »20 «20 M Depth to rock. 
8. Depth to cemented pan (inches): 
ku. c PM 240 20-40 «20 Cemented pan. 
TIT eios Leste Sue هه اا د‎ »20 «20 --- Cemented pan. 


9. Fraction greater than 3 inches 


(percent by weight) 2............. <25 25-50 >50 Large stones. 
y 


1 Thickest layer between 10 and 40 inches. 
2 Weighted average to 40 inches. 
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Dwellings With Basements 


Limits Restrictive 
Property Slight Moderate Severe feature 
1. USDA ۱6 sse eene e - Ice Permafrost. 
2. Flooding... نوس‎ es None, - Rare, Flooding. 
protected. common. 
3. Depth to high water table (feet) .... - مت‎ * Ponding. 
>6 2.5-6 0-2.5 Wetness. 
4. Depth to bedrock (inches): 
o sse a bsec uds »60 40-60 «40 Depth to rock. 
Soft ph ep T EE ٧ >40 20-40 <20 Depth to rock. 
5. Depth to cemented pan (inches): 
Tikal Se >60 40-60 <40 Cemented pan. 
THIN is >40 20-40 <20 Cemented pan. 
6. Slope (percent) من‎ 0-8 8-15 >15 Slope. 
7. Shrink-swell potential '............ Low Moderate High Shrink-swell. 
8. Unified (bottom layer) ............. --- oo OL, OH, PT Low strength. 
9. Fraction greater than 3 inches 
(percent by weight) 2............. «25 25-50 250 Large stones. 


1 Thickest layer between 10 and 60 inches. 
2 Weighted average to 40 inches. 


Property 


USDA texture......... 


Flooding ............. 


Small Commercial Buildings 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


Depth to high water table (feet) .... 


Shrink-swell potential * 


Slope (percent) ....... 


Unified T priesais 


Depth to bedrock (inches): 


Hadid to puts 


Fraction greater than 3 


(percent by weight) 2 . 


inches 


Limits 


Slight 


None, 
protected. 


22.5 
Low 


0-4 
240 
>20 


>40 
>20 


<25 


Moderate 


1.5-2.5 
Moderate 


4-8 


t Thickest layer between 10 and 40 inches. 
? Weighted average to 40 inches. 


Severe 


Ice 


Rare, 
common. 


+ 
0-1.5 


High 
>8 


OL, OH, PT 


Restrictive 
feature 


————— mm ——(Ó————Ó— 


Permafrost. 
Flooding. 
Ponding. 
Wetness. 
Shrink-swell. 
Slope. 

Low strength. 


Depth to rock. 
Depth to rock. 


Cemented pan. 
Cemented pan. 


Large stones. 
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240 


Soil Survey 
Local Roads and Streets 
Limits Restrictive 
Property Slight Moderate Severe feature 

1. USDA texture anaana e -- Ice Permafrost. 

2. Depth to bedrock (inches): 

Hard nein ٣ A pP whe >40 20-40 <20 Depth to rock. 
Jo ent pap SA ety »20 «20 --- Depth to rock. 

3. Depth to cemented pan (inches): 

Thicku advare ut >40 20-40 <20 Cemented pan. 
Tina >20 <20 ei Cemented pan. 

4. AASHTO group index number * 2 0-4 5-8 28 Low strength. 

5. AASHTO مس‎ = A-4, A-5 A-6, A-7, A-8 Low strength. 

6. Depth to high water table (feet) ... E ... + Ponding. 

>2.5 1.0-2.5 0-1.0 Wetness. 

7. Slope (percent).......,.......... 0-8 B-15 >15 Slope. 

8۰۳۱969 eas دل مښشښسو دو موو سي يه‎ None, Rare Common Flooding. 

protected. 

9. Potential frost action ............. Low Moderate High Frost action. 
10. Shrink-swell potential ’........... Low Moderate High Shrink-swell. 
11. Fraction greater than 3 inches 

(percent by weight) %............ «25 25-50 »50 Large stones. 


* Thickest layer between 10 and 40 inches. 

2 GIN = (F-35)[.2 + .005(LL-40)] + .01 (F-15)(PI-10) where F = percent passing No. 200 sieve. If F is «35 and Pl is >11, use only 
part 2 of equation. Use median values. 

3 Use AASHTO classification only when group index is not known. 

4 Weighted average to 40 inches. 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


Lawns, Landscaping, and Golf Fairways 


Property 


Slight 


Limits 
Moderate 


Severe 


241 


Restrictive 
feature 


لر ا - 


16. 


USDA texture .......... ss. 


Salinity of surface layer 
(mmhos'cm). Susa RSS Oda 


Sodium adsorption ratio 
(great group)... د نن‎ 


Soil reaction (pH of surface layer) 

Sulfidic materials (great group). ... 

Coarse fragments in surface layer 
(percent by weight) '............ 


Fraction greater than 3 inches in 
surface layer (percent by weight) 


Depth to high water table (feet) ... 


Available water capacity (in/in) ? .. 


A en ate wane 


Slope (percent}).................. 


Depth to bedrock (inches) ........ | 


Depth to cemented pan (inches) .. 
USDA texture (surface layer) 3.... 


USDA texture (surface layer) ..... 


USDA texture (surface layer) ..... 


«4 


«25 


».10 


None, rare 
protected. 


0-8 


4-8 


5-30 


1-2 
.05-.10 


Occasional 


LCOS, S 


' 100 minus percent passing No. 10 sieve. 


? Weighted average to 40 inches. 


3 If soil is in kaolinitic family, rate one class better if experience confirms. 


Ice 


»8 


>12 
(hatic, natric) 


<3.6 
Sulfaquents, 


Sulfihemists. 


>50 


<.05 


Frequent 


>15 

<20 

<20 
SIC, C. SC 


FB, HM, MUCK, 
SP, MPT, PEAT 


cos 


Permafrost. 


Excess salt. 


Excess sodium. 


Too acid. 


Excess sulfur. 


Small stones. 


Large stones. 


Ponding. 
Wetness. 


Droughty. 


Flooding. 


Slope. 

Thin layer. 
Thin layer. 
Too clayey. 


Excess humus. 


Too sandy. 
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Property 


USDA texture... 06... nnn 
Depth to bedrock (inches) ......... 
AASHTO group index number ' 2... 
AASHTO 23... cece eee 
Layer thickness (inches)........... 


Fraction greater than 3 inches 
(percent by weight) %............. 


Depth to high water table (feet) .... 
Slope (percent) ......ooooooommomo. 


Shrink-swel! potential 2............ 


0-15 


Low 


Roadfiil 
Limits 
... Ice 
40-60 «40 
5-8 »8 
A-4 A-5, A-6, A-7, A-8 
30-60 «30 
»50 
«1 


15-25 


Moderate 


Soil Survey 


Restrictive 
feature 


Permafrost. 
Area reclaim. 
Low strength. 
Low strength. 


Thin layer. 


Large stones. 
Wetness. 
Slope. 


Shrink-swell. 


1 GIN = (F-35)[.2 + .005(LL-40)] + .01 (F-15)(PI-10) where F = percent passing No. 200 sieve. If F is <35 and Pl is >11, use only 
part 2 of equation. Use median values. 
? Evaluate the thickest layer between 10 and 60 inches and also the bottom layer. Choose the best rating. When rating is 
based on bottom layer, verify thickness. 
3 Use AASHTO classification only when group index is not known. 
4 Weighted average to 40 inches. 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


Property 


Sand 


Limits 


Probable 
source 


improbable 
source 


Restrictive 
feature 


ج س i i‏ يع يت 


1. Unified '............ 


2. Layer thickness (inches) .... 


3. Fraction greater than 3 inches 


(percent by weight) ^ 


SW, SP, SW-SM, SP-SM 


GW, GP, GW-GM GP-GM ? 


GW, GP, GW-GM, GP-GM 3 
All other 


«36 


Small stones. 
Excess fines. 


Thin layer. 


Large stones. 


' Evaluate the thickest layer between 10 and 60 inches and also the bottom layer. Choose the best rating. When rating is 
based on bottom layer, verify thickness. : 

? Percent passing No. 4 sieve minus percent passing No. 200 sieve is greater than 25. 

3 Percent passing No. 4 sieve minus percent passing No. 200 sieve is less than 25. 

4 Thickest layer between 10 and 60 inches. 
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Property 


Gravel 


Probable 
Source 


Limits 


Improbable 
source 


Soil Survey 


Restrictive 
feature 


1. Unified TEs Rea sees 


2. Layer thickness 


3. Fraction greater than 3 inches 


(percent by weight) ^ 


GW, GP, GW-GM, GP-GM 


SW, SP, SW-SM, SP-SM? 


SW, SP, SW-SM, SP-SM 3 
All other 


«36 


Too sandy. 
Excess fines. 


Thin layer. 


Large stones. 


! Evaluate the thickest layer between 10 and 60 inches and also the bottom layer. Choose the best rating. When rating is 
based on bottom layer, verify thickness. 

? 100 minus percent passing No. 4 sieve is greater than 25. 

3 100 minus percent passing No. 4 sieve is less than 25. 

4 Thickest layer between 10 and 60 inches. 
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Topsoil 
Limits 7 Restrictive — 
Property Good Fair T Poor feature 
1. Depth to bedrock (inches) ........ 240 20-40 «20 Area reclaim. 
2. Depth to cemented pan (inches) .. »40 20-40 «20 Area reclaim. 
3. Depth to bulk density greater than 
1.8 g/cc (inches)................ 240 20-40 «20 Area reclaim. 
4. USDA texture in the upper 
234016688 verbere qs - LCOS, LS, LFS, COS, S, FS, Too sandy. 
LVFS VFS 
5. USDA texture in the upper 
AQ inches i erence pen dd - SCL, CL, SICL 1 SIC, C, SC Too clayey. 
6. USDA texture in the upper 
40 inches... cce ba wea دمه‎ --- FB, HM, SP, Excess humus. 
MPT, MUCK, 
PEAT, CE 
7. Fraction greater than 3 inches 
(percent by weight): ? 
0:10 40: inches cete REESE <5 5-25 >25 Large stones. 
40 to 60 inchesS................. <15 15-30 >30 Area reclaim. 
8. Coarse fragments (percent): 2 
O to 4011688 نن‎ «5 5.25 >25 Small stones. 
40 to 60 inches................. <25 25-50 >50 Area reclaim. 
9. Salinity in the upper 40 inches 
(mmhos/cem).................... «4 4-8 »8 Excess salt. 
10. Layer thickness (inches).......... »40 20-40 «20 Thin layer. 
11. Depth to high water table (feet) ... - - «1 Wetness. 
12. Sodium adsorption ratio 
(great group) .....oooooocccooo.. --- -- >12 Excess sodium. 
(halic, natric, 
alkali phases) 
13. Soil reaction in the upper 40 inches . 
(DE رش‎ trn cra سو‎ --- --- <3.6 Too acid. 
14. Slope (percent).................. 0-8 8-15 >15 Slope. 


1 If soil has more than 3 percent organic matter and less than 35 percent clay, rate good. 
? 100 minus percent passing No. 10 sieve, plus fraction greater than 3 inches. Use the dominant condition for restrictive 
feature. 
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Pond Reservoir Area 


Soil Survey 


Property 


USDA texture... eee 


Permeability between 20 and 60 
iriches lin. ht) vs curs ce eed ems 


Depth to layer with permeability 
greater than 2.0 (inches).......... 


Depth to bedrock (inches) ......... 
Depth to cemented pan (inches). ... 
Slope (percent) ...... csse 


USDA texture... 


Limits 


Slight 


Moderate 


Severe 


Ice 


»2.0 


«40 
«20 

«20 
28 


MARL, GYP 


Restrictive 
feature 


Permatrost. 


Seepage. 


Seepage. 
Depth to rock. 
Cemented pan. 
Stope. 
Seepage. 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


Embankments, Dikes, and Levees 
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Limits Restrictive 
Property Slight Moderate Severe feature 
1. USDA texture نن نان‎ sss. - = Ice Permafrost. 
2. Layer thickness (inches).......... >60 30-60 <30 Thin layer. 
3. Unified وو هن نن‎ GW, GP, SW, SP, Seepage. 
GW-GM, GP-GM, 
SW-SM, SP-SM, 
SM, ? GM 
4. "Unified; «od ores dee -- GM, 3 CL ^ ML, $ SM, $ SP, Piping. 
CL-ML 
s. UNM) vcs ces Suen ta tds دنت‎ PT, OL, OH Excess humus. 
6. 1111960: IE - -- MH, CH 7 Hard to pack. 
7. Fraction greater than 3 inches 
(percent by weight) 9............ «15 15-35 »35 Large stones. 
8. Depth to high water table (feet) ... ..- --- + Ponding. 
Apparent. ON >4 2-4 <2 Wetness. 
Perched rarigi tiete ظ‎ ٢٢٢٢ >3 1-3 <1 Wetness. 
9. Sodium adsorption ratio 
(great group) د نن‎ --- --- >12 Excess sodium. 
(natric, halic) 
10. Salinity (mmhos/cm) ............. <8 8-16 >16 Excess salt. 


A A —u———— = 


١ Thickest layer between 10 and 60 inches. 

2 Rate moderate if more than 20 percent passing No. 200 sieve and slight if more than 30 percent passing No. 200 sieve. 

3 Rate slight if less than 35 percent passing No. 200 sieve, less than 50 percent passing No. 40 sieve, and less than 65 percent 
passing No. 10 sieve. The soil must meet all three criteria before it is rated slight. 

+ Rate slight if PI is greater than 15. 

5 Rate moderate of PI is greater than 10. 

$ Rate moderate if less than 70 percent passing No. 40 sieve and less than 90 percent passing No. 10 sieve, and rate Slight if 
less than 60 percent passing No. 40 sieve and less than 75 percent passing No. 10 sieve. 

7 Rate moderate if PI is less than 40. 

8 Weighted average to 40 inches. 
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Drainage 


Soil Survey 


Property Limits Restrictive feature * 


Permeability in the upper 40 inches (in/hr) . . 
Depth to bedrock (inches)................. 
Depth to cemented pan (inches) ........... 
PODIO s 1 IS eR Ren ٢ Te xq ue Oe AR RE 
Total subsidence ده خر نن نن‎ 


Fraction greater than 3 inches (percent by 
EE ASE SER ed 


Slope (percent) occ. دي‎ es Re pe eR bad 


دمه د وف روو د USDA texture‏ 


ده نن نن Salinity (mmhos/cm)‏ 


Sodium adsorption ratio (great group) ...... 


Sulfidic materials (great group) ............ 


Soil reaction (DH).............. assess. 


Ice 


<40 
Common 


Any entry 


225 
High 
23 


COS, S, FS, VFS, LCOS, LS, LFS, 
LVFS, SG, G 


>8 


>12 
(natric, halic) 


Sutfaquents, Sulfihemists 


<3.6 


1 If the soil has no restrictive features, the rating is favorable. 
2 If soil is deep to water, disregard other properties. 
3 For irrigated areas, consider other restrictive features if the water table is between 3 and 5 feet. 


Permafrost. 


Deep to water. 
Ponding. 


Percs slowly. 
Depth to rock. 
Cemented pan. 
Flooding. 


Subsides. 


Large stones. 
Frost action. 
Slope. 


Cutbanks cave. 


Excess salt. 


Excess sodium. 


Excess sulfur. 


Too acid. 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


Irrigation 
Property Limits Restrictive feature ' 

Fraction greater than 3 inches (percent by 

Weight) ena Sete eng aes >25 Large stones. 
Depth to high water table (feet) ............ <3 Wetness. 

+ Ponding. 

Available water capacity (in/in) 2........... «0.10 Droughty. 
USDA texture (surface layer) .............. S, FS, VFS, LS, LFS, LVFS Fast intake. 
USDA texture (surface layer) .............. SIC, C, SC Slow intake. 
Wind erodibility grOUP..................... 1, 2, 3 Soil blowing. 
Permeability in the upper 60 inches (in/hr) .. «0.2 Percs slowly. 
Depth to bedrock (in) ..................... «40 Depth to rock. 
Depth to cemented pan (in) ............... «40 Cemented pan. 
Fragipan (great group) مه نن نن‎ Fragi Rooting depth. 
Bulk density in the upper 40 inches (g/cc) .. >1.7 Rooting depth. 
Slope (percent) s osr اص امد غو‎ 23 Slope. 

Erosion factor K (surface layer)............ >.35 Erodes easily. 
A A Common Flooding. 
Sodium adsorption ratio (great group) ...... >12 Excess sodium. 


(natric, halic) 
Salinity (mmhos/cm) ...... isses >8 


eee «3.6‏ ههه نه نن سن (۳ق) Soil reaction‏ 


1 If the soil has no restrictive features, the rating is favorable. 
? Weighted average to 40 inches. 


Excess salt. 


Too acid. 
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Terraces and Diversions 


Property 


Limits 


Soil Survey 


Restrictive feature * 


ty ٢ 


USDA texture c isse e e s 
Slope. (percent asp i ser adr erm sg heks 


Fraction greater than 3 inches (percent by 
Ge EE ETTE EEE 


Depth to bedrock (inchesS)................. 
Depth to cemented pan (inches) ........... 
Erosion factor K (upper 40 inches)......... 


Depth to high water table (feet)............ 


Fragipan (great group).......-........-.-- 
USDA texture 9 مور وهه وشو‎ 
Wind erodibility group. -oaaao sarria 


دنه نه نن نن نن Permeability (in/hr)‏ 


Ice 


>8 


>15 
<40 
<40 
>.35 


«3.0 
+ 


Fragi 
COS, S, FS, LS, LCOS, SG 
1, 2,3 


«0.2 


1 If the soil has no restrictive features, the rating is favorable. 


? Weighted average to 40 inches. 
3 Thickest layer between 10 and 60 inches. 


Permafrost. 


Slope. 


Large stones. 
Depth to rock. 
Cemented pan. 
Erodes easliy. 


Wetness. 
Ponding. 


Rooting depth. 
Too sandy. 
Soil blowing. 


Percs slowly. 
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Grassed Waterways 


Property Limits Restrictive feature * 


a EE 


1. Fraction greater than 3 inches (percent by 


eal e a ras >15 Large stones. 
2. Depth to high water table.................. <1.5 Wetness. 
3. Slope (perenta suis arto rot E pia >8 Stope. 
4. Salinity (mmhos/cm) نن نن نن‎ eee eee >4 Excess salt. 
5. Sodium adsorption ratio (great group) ...... »12 Excess sodium. 


(natric, halic) 


6. Erosion factor K (upper 40 inches) ......... >.35 Erodes easily. 

7. Available water capacity (in/in) 2........... <0.10 Droughty. 

8. Depth to bedrock (incheS)................. <40 Depth to rock. 

9. Depth to cemented pan (inches) ........... <40 Cemented pan. 
10. Fragipan (great group)..........-......... Fragi Rooting depth. 
11. Bulk density in the upper 40 inches (g/cc) .. 21,7 Rooting depth. 
12. Permeability in the upper 40 inches (in/hr) .. «0.2 Percs slowly. 


1 If the soil has no restrictive features, the rating is favorable. 
? Weighted average to 40 inches. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 
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Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


TABLE 1.--TEMPERATURE AND PRECIPITATION--Continued 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


(Probability of receiving freezing temperatures after given dates in Spring or 
before given dates in fall) 


A _ NE ل‎ T T EE E E 
1 10 1 30 H 50 H 70 H 90 
Season | percent 1 percent | percent i percent | percent 
U i 
U 1 i 


ا ا A AAA‏ ا 
COVELO, CALIFORNIA‏ 
PP erre‏ ا تپ 


1 

I 

I 
May 14 | 
I 

1 
U 
I 
I 
/ 


UKIAH, CALIFORNIA 


Apr. 7 
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 
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H H 1 Total-- 


I 1 1 1 
Map | Soil name { Mendocino | Trinity | T 
symbol| i County | County | Area  j|Extent 
1 1 Acres 1 Acres i Acres i Pct 
U 1 ١ I I! 
101  jAsabean-Sanhedrin gravelly loams, 15 to 30 percent slopes--| 1,065 | 1,746 | 2,811{ 0.3 
102  lAsabean-Sanhedrin-Speaker gravelly loams, 30 to 50 percent | H i | 
| SLOPES mme mm i 3,266 | 6,533 | 9,799; 0.9 
103  ¡Asabean-Speaker-Neuns complex, 50 to 75 percent slopes----- i 515 | 3,781 | 4,296, 0.4 
104  jBearwallow-Hellman loams, 15 to 30 percent slopes---------- i 4,797 | o | 4,797| 0.4 
105  jBearwallow-Hellman-Witherell complex, 30 to 50 percent I l | 
| slopes--------------------------------2-2------------------- ] 14,790 | 100 | 14,890} 1.3 
106  jBluenose-Neuns-Gudgrey complex, 8 to 30 percent slopes----- 1 1,000 | 1,023 | 2,023] 0.2 
107  [Bluenose-Neuns-Gudgrey complex, 30 to 50 percent slopes----| 6,868 | 4,786 | 11,654; 1.1 
108 {Bluenose-Neuns~Gudgrey complex, 50 to 75 percent slopes----| 5,529 | 2,355 | 7,884, 0.7 
109 ICasabonne-Wohly loams, 9 to 30 percent slopes-------------- i 3,244 | 1,764 | 5,008; 0.5 
110 {Casabonne-Wohly loams, 30 to 50 percent slopes------------- ! 35,694 | 3,714 | 39,408] 3.6 
111 ICasabonne-Wohly-Pardaloe complex, 50 to 75 percent slopes--! 19,675 | 2,088 | 21,763! 2.0 
112 [Clear Lake clay, O to 2 percent slopes--------------------- ! 1,688 | o f 1,688] 0.2 
113 ¡Cole loam, drained, O to 2 percent slopes---- --| 10,864 | 60 | 10,924) 1.0 
114 ¡Cole loam, drained, 2 to 5 percent slopes---- --| 576 | o | 576] * 
115 Cole clay loam, 0 to 2 percent slopes----- --| 8,297 | 35 | 8,332! 0.8 
116 !Cumniskey gravelly loam, 30 to 75 percent Hoel. --! 2,177 | o | 2,1771 0.2 
117 iDingman-Beaughton complex, 5 to 50 percent slopes---------- 1 15,101 | 579 | 15,680! 4 
118 — ¡Dunsmuir-Maymen Variant complex, 5 to 15 percent slopes----| 249 | 0 | 249] ٠ 
119  jDunsmuir-Maymen Variant complex, 15 to 50 percent slopes---! 1,571 | o | 1,571] 0.1 
120 [|Dunsmuir-Maymen Variant complex, 50 to 75 percent slopes---! 1,485 | o | 1,485! 0.1 
121  lEtsel-Rock outcrop-Neuns association, 30 to 75 percent ! ! i i 
| DS H 2,614 | 2,199 | 4,813! 0.4 
122  |Etsel-Woodin-Rock outcrop association, 50 to 75 percent H | H H 
! slopes------ T-----2--------------2-22-.------------------ ---} 3,844 | 813 | 4,657! 0.4 
123 {Feliz loam, O to 2 percent slopes------------ --| 4,927 | 0 | 4,9271 4 
124 Feliz loam, 2 to 5 percent slopes-------------------------- 1,506 | o | 1,506; 0.1 
125 Feliz clay loam, gravelly substratum, O to 2 percent slopes! 2,239 | 28 | 2,267] 0.2 
126 Feliz clay loam, gravelly substratum, 2 to B percent slopes! 633 | 0 I 6331 * 
127 {Fluvaquents, 0 to 1 percent slopes------------------------- i 610 | 0 | 610| * 
128  jGielow sandy loam, 0 to 5 percent slopes----------- -T------- H 6,364 | 15 | 6,379] 0.6 
129 IGschwend-Frenchman complex, O to 9 percent slopes---------- H 1,511 | 0 | 1,511] 0.1 
130  iGudgrey-Bluenose-Neuns complex, 8 to 30 percent slopes-----| 185 | 75 | 260] * 
131 ¡Gudgrey-Bluenose-Neuns complex, 30 to 50 percent slopes----| 4,387 | 120 | 4,507! 0.4 
132 ¡Gudgrey-Bluenose-Neuns complex, 50 to 75 percent slopes----| 2,200 | o | 2,200; 0.2 
133  lHaplaquepts, O to 1 percent slopes------------------------- H 760 | 0 | 760| 0.1 
134 IHaploxeralfs-Argixerolls complex, O to 9 percent slopes----! 2,957 | 579 | 3,536; 3 
135 Haploxeralfs, wet-Argixerolls complex, O to 5 percent i H i | 
| slopes---------------------------------------------------- l 308 ! 45 |! 353| * 
136  |Henneke-Montara complex, 15 to 50 percent slopes--- H 7,995 | 0 | 7,995| 0.7 
137  ¡Henneke-Montara complex, 50 to 75 percent slopes----------- i 1,865 | o | 1,865] 0.2 
138  ¡Holohan-Hollowtree-Casabonne complex, 9 to 30 percent | ! | | 
| slopes------------------------------2-2-2---2----2---.-2----.---- i 99 | 45 | 1441 
139 ¡Holohan-Hollowtree-Casabonne complex, 30 to 50 percent l B ! ! 
| slopes---------------------------------------2------------- å 6,036 | 72 | 6,108] 0.6 
140  jHolohan-Hollowtree complex, 50 to 75 percent slopes-------- | 6,239 | 1,477 | 7,716| 0.7 
141  jHopland loam, 30 to 50 percent slopes---------------------- ! 9,164 | o | 9,164! 0.8 
142 IHopland loam, 50 to 75 percent slopes---------------------- | 11,302 | o | 11,302] 1.0 
143  iHopland-Maymen-Etsel complex, 30 to 50 percent slopes------ ! 5,844 | o | 5,844| 0.5 
144 |Hopland-Maymen-Etsel complex, 50 to 75 percent slopes------ 1 4,205 | 18 | 4,223 0.4 
145 ¡Hopland-Sanhedr in-Kekawaka complex, 15 to 30 percent slopes! 4,858 | o | 4,8581 0.4 
146 ¡Hopland-Sanhedrin-Kekawaka complex, 30 to 50 percent slopes! 31,215 ! 1,700 | 32,915] 3.0 
147  iHopland-Sanhedrin-Kekawaka complex, 50 to 75 percent slopes! 11,358 | 1,029 | 12,387] 1.1 
148 (Hopland-Witherell-Squawrock complex, 15 to 30 percent ' i I H 
| Slopes---------------------------------------------------- H 2,161 | o | 2,161! 0.2 
149  jHopland-Witherell-Squawrock complex, 30 to 50 percent 1 ! H ١ 
| slopes-----------------------------------.----------------- ! 28,292 |! 376 | 28,668] 2.6 
150 {Hopland-Wohly loams, 30 to 50 percent slopes--------------- ! 7,847 | o | 7,847] 0.7 
151 ¡Hopland-Wohly loams, 50 to 75 percent slopes--------------- ! 5,437 | o | 5,437] 0.5 
152 ¡Hopland-Woodin complex, 30 to 50 percent slopes------------ H 4,398 | gr it 4,398! 0.4 
153 iHopland-Woodin complex, 50 to 75 percent slopes------------ l 4,551 | o | 4,551; 0.4 
۱ U 
t 1 U 


See footnote at end of table. 


258 Soil Survey 


TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


U 1 
Map ! Soil name | Mendocino | Trinity 1 r 
symbol! ! County f Count ! Area {Extent 
1 1 Acres | Acres 1 Acres 1 Pct 
U 
154 {Kekawaka-Casabonne-Wohly loams, 15 to 30 percent sidpeueses| 2,201 i 0 ! 2,201! 0.2 
155  !Kekawaka-Casabonne-Wohly complex, 30 to 50 percent slopes--| 5,079 | 170 | 5,249! 0.5 
156  lMaxwell clay, O to 9 percent slopes------------------------ H 385 | o ! 385! * 
157  !Mayacama-Hopland-Etsel complex, 30 to 75 percent slopes----| 9,622 | o | 9,622! 0.9 
158  lMaymen-Etsel-Hopland complex, 15 to 50 percent slopes------ 1 2,191 | o ! 2,191; 0.2 
159  lMaymen-Etsel-Mayacama complex, 30 to 75 percent slopes----- 1 14,143 | 0 | 14,143} 1.3 
160 IMaymen-Etsel-Snook complex, 30 to 75 percent slopes-------- H 51,816 | 250 | 52,066! 4.7 
161  lMaymen-Woodin-Etsel complex, 30 to 50 percent slopes------ -| 10,454 | 10 | 10,464] 0.9 
162  lMaymen-Woodin-Etsel complex, 50 to 75 percent slopes------- H 30,242 | 788 | 31,030! 2.8 
163 !Nashmead-Updegraff-Woodin complex, 30 to 50 percent slopes-| 2,312 | 1,895 | 4,207} 0.4 
164  lNashmead-Updegraff-Woodin complex, 50 to 75 percent slopes-! 1,210 | o I 1,210] 0.1 
165  lINashmead-Woodin gravelly sandy loams, 30 to 50 percent H i l | 
| ٧٨۱١١ ÓN H 2,905 | 143 | 3,048] 0.3 
166  !Nashmead-Woodin gravelly sandy loams, 50 to 75 percent l ! H 1 
| Slopes---------=-=-====-========mmmmmmmmmmmmm=mmm—==—=———==——= H 5,639 | 798 |! 6,437! 0.6 
167  lNeuns-Bluenose-Tyson complex, 30 to 50 percent slopes------ I 7,419 | 4,058 | 11,477| 1.0 
168 ‘Neuns-Bluenose-Tyson complex, 50 to 75 percent slopes------ H 11,723 |! 696 ! 12,419! 1.1 
169  lOrnbaun-Zeni loams, 9 to 30 percent slopes---------- rm ! 699 | O I 699] * 
170 {Ornbaun-Zeni loams, 30 to 50 percent slopes---------------- i 8,643 | o | 8,643! 0.8 
171  lOrnbaun-Zeni loams, 50 to 75 percent slopes--------- ====-== i 12,270 } o | 12,270! 1.1 
172 'Pardaloe-Kekawaka-Casabonne complex, 50 to 75 percent U H 1 H 
| slopes------------------- -T----40----0-----------2-2----2----- ! 3,444 | 0 I 3,444] 3 
173  !Pardaloe-Woodin-Casabonne complex, 30 to 50 percent slopes-| 4,480 ! 140 | 4,6201 0.4 
174  !Pardaloe-Woodin complex, 50 to 75 percent slopes----------- | 13,298 | 2,753 | 16,051! 1.5 
175  lPinnobie loam, O to 2 percent slopes----------------------- 1 981 | o | 9811 0.1 
176  lPinnobie loam, 2 to 8 percent slopes----------------------- ! 1,916 | o | 1,916; 0.2 
177 IPinole gravelly loam, 0 to 2 percent slopes---------------- | 2,124 | o | 2,1241 0.2 
178 !Pinole gravelly loam, 2 to 8 percent slopes------ ! 6,358 | o | 6,358! 0.6 
179  !Pinole gravelly loam, 8 to 15 percent slopes----- | 799 | 94 | 893| 0.1 
180 {Pinole gravelly loam, 15 to 30 percent slopes ! 765 | o | 765! 0.1 
181  !Pinole very gravelly loam, O to 2 percent slopes----------- | 711 | o | 721! * 
182  !Pinole very gravelly loam, 2 to 15 percent slopes---------- ! 732 | 0 ! 7321 0.1 
183  !Pits and Dumps--------------------------------------------- | 195 | 5 | 200] * 
184  !Redvine sandy clay loam, 2 to 8 percent slopes------------- | 2,020 | o | 2,020] 0.2 
185  lRedvine sandy clay loam, 8 to 15 percent slopes------------ H 518 f 0 | 518 + 
186  lRedvine sandy clay loam, 15 to 30 percent slopes----- mono. H 936 | o | 936| 0.1 
187  lRock outcrop------------------------------------2----------- i 2,638 | 90 | 2,728! 0.2 
188 Russian loam, O to 2 percent slopes------------------------ H 4,849 | 0 | 4,849] 0.4 
189 {Russian loam, flooded, O to 2 percent slopes--------------- i 190 | o | 190] * 
190  '!Russian loam, gravelly substratum, O to 2 percent slopes---| 1,410 | o | 1,410! 0.1 
191  !Sanhedrin-Asabean-Speaker gravelly loams, 30 to 50 percent | | 1 | 
DS Open | 3,123 | 1,982 | 5,105] 0.5 
192  !Sanhedrin-Asabean-Speaker gravelly loams, 50 to 75 percent | | i ! 
| Slopes---=======================mmmmmmmmmmmmmmmmmmmmmmmem= 1 0 | 877 | 877] 0.1 
193 !Sanhedrin-Kekawaka-Speaker complex, 2 to 30 percent slopes-! 8,260 | 200 | 8,460, 0,8 
194 ISanhedrin-Kekawaka-Speaker complex, 30 to 50 percent slopes! 44,462 | 3,719 | 48,181! 4.4 
195  !Sanhedrin-Kekawaka-Speaker complex, 50 to 75 percent slopes| 12,099 | 200 | 12,299| 1.1 
196  !Shortyork-Tyson-Witherell complex, 30 to 50 percent slopes-| 1,535 | 469 | 2,004! 0.2 
197 {Shortyork-Witherell-Updegraff complex, 50 to 75 percent | i i ! 
| slopes-----------------------------------eee-eRT---------- f 4,176 | 47 | 4,223| 0.4 
198  !Shortyork-Yorkville-Witherell complex, 9 to 15 percent i | | | 
! slopes---------------------e---------------49--00---------- i 2,574 | 1,118 | 3,6921 0.3 
199  !Shortyork-Yorkville-Witherell complex, 15 to 30 percent | | | | 
| LOpeso ووو وو‎ tenn nn i 9,177 | 3,451 | 12,628; 1.1 
200  lShortyork-Yorkville-Witherell complex, 30 to 50 percent } H ! ! 
MO tenet بوس‎ nr nnn errr nnn ence م٢غسشسيدس‎ anna H 23,345 | 11,016 | 34,361! 3.1 
201  'Squawrock-Witherell complex, 15 to 50 percent slopes-------i 2,856 |! 40 | 2,896! 0.3 
202  !Squawrock-Witherell complex, 50 to 75 percent slopes-------| 6,337 | 918 | 7,255! 0.7 
203  lTalmage gravelly sandy loam, O to 2 percent slopes--------- H 3,081 | o | 3,081! 3 
204  !Talmage very gravelly sandy loam, O to 2 percent slopes----| 3,842 | 112 | 3,954] 0.4 
205 !Tyson-Updegraff complex, 30 to 50 percent slopes----------- H 5,239 | 319 | 5,558! 0.5 
206 ¡Tyson-Updegraf£ complex, 50 to 75 percent slopes----------- 1 3,642 ! 18 ! 3,660) 0.3 
1 U i U 


See footnote at end of table. 
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


T T Total-- 


1 I I U 
Map } Soil name | Mendocino | Trinity h 1 

synboli | County | County | Area |Extent 

1 | Acres 1 Acres 1 Acres 1 Pct 

I i U I I 
207  |Updegraff-Sanhedrin complex, 15 to 50 percent slopes------- I 2,919 | 863 | 3,782] 3 
208  |Updegraff-Speaker-Neuns complex, 30 to 50 percent slopes---! 6,482 | 5,616 | 12,098} 1.1 
209 IUpåegraff-Speaker-Neuns complex, 50 to 75 percent slopes---! 3,695 | 526 | 4,221; 0.4 
210 ¡Urban land----------------------------------------------.--- I 3,951 | 0 | 3,951; 0.4 
211  jWitherell-Hopland-Squawrock complex, 50 to 75 percent | | | | 

| Slopes----------------------------.----.--.2--.--I---2-.------ | 9,403 | 342 | 9,745] 0.9 
212  |Wohly-Casabonne loams, 30 to 50 percent slopes------------- I 6,188 | o | 6,188} 0.6 
213 {Wohly-Casabonne-Pardaloe complex, 50 to 75 percent slopes |! 7,127 | 110 | 7,2371 0.7 
214 ¡Xerochrepts, 5 to 50 percent slopes------------------------ U o | 17275 4 1,275} 0.1 
215  jXerochrepts-Haploxeralfs-Argixerolls complex, 9 to 30 i I i ! 

| percent slopes--------------------.--------.--.----------- i 5,213 | 1,010 | 6,223] 6 
216  jXerochrepts-Haploxeralfs-Argixerolls complex, 30 to 50 I i | | 

| percent slopes-------------------.-------.----------.-.----- i 9,289 | 150 | 9,439] 0.9 
217  ¡Xerofluvents, O to 2 percent slopes l 1,232 | 0 | 1,232! 0.1 
218 — |Xerofluvents-Riverwash complex, O to 2 percent slopes------ H 4,633 | 515 | 5,148 0.5 
219  |Yellowhound-Kibesillah-Ornbaun complex, 30 to 50 percent ! i i i 

| Slopes-----------------------------..-.---------------.--- l 700 ! o | 700] * 
220  [Yellowhound-Kibesillah complex, 50 to 75 percent slopes----! 1,900 | 0 | 1,900] 0.2 
221 ¡Yokayo sandy loam, 0 to 8 percent slopes------------------- H 2,957 | 0 | 2,957| 0.3 
222 ¡Yokayo sandy loam, 8 to 15 percent slopes H 1,900 | 0 | 1,900] 0.2 
223  |Yokayo sandy loam, 15 to 30 percent slopes----------------- i 1,467 | 0 | 1,467] 0.1 
224 ¡Yokayo-Pinole-Pinnobie complex, O to 15 percent slopes----- | 2,778 | o ! 2,778! 3 
225 | Yorktree-Hopland-Woodin complex, 30 to 50 percent slopes---! 37,624 | 2,793 | 40,417] 3.7 
226  ¡Yorktree-Hopland-Woodin complex, 50 to 75 percent slopes---! 11,068 | 3,273 | 14,341] 1.3 
227  j|Yorktree-Yorkville loams, 15 to 30 percent slopes---------- H 2,770 | o | 2,770] 0.3 
228  |Yorktree-Yorkville loams, 30 to 50 percent slopes----------! 23,048 | 4,667 | 27,715] 2.5 
229 Yorkville loam, 15 to 30 percent slopes----------- -T------| 1,715 | 0 | 1,715! 0.2 
230 {Yorkville loam, 30 to 50 percent slopes----------- ----| 4,401 | 0 | 4,401; 0.4 
231 iYorkville-Hopland loams, 30 to 50 percent slopes----------- | 4,710 | 0 | 4,710] 0.4 
232  |Yorkville-Squawrock-Witherell complex, 15 to 30 percent ! | i | 

| Slopes-------~7---------------4~- -22-22 ! 10,182 |! 1,617 | 11,799| 1.1 
233 IYorkville-Squawrock-Witherell complex, 30 to 50 percent i i | i 

| Slopes------------------------------------222.---.-.--------- H 52,618 | 10,431 | 63,049} 5.7 
234  |Yorkville-Yorktree-Squawrock complex, 15 to 30 percent ! H | i 

| 1۱١١ aaa | 4,891 | 135 | 5,026! 0.5 
235  jYorkville-Yorktree-Squawrock complex, 30 to 50 percent | i | i 

{ slopes ! 1 1 63,420} 5.7 

١ Water i ١ 3,834| 3 

H Access denied ! I 17,516] 1.6 

H i i i 

i i i i 

1 i I ۱ 

1 1 U 


* Less than 0.1 percent. 
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TABLE 4.--YIELDS PER ACRE OF IRRIGATED CROPS AND PASTURE 


(Yields are those that can be expected under a high level of management. 


the soil is not suited to the crop or the crop generally is not grown on the soil. 
to irrigated crops and pasture are listed) 


Soil name and 
map symbol 


Feliz 


t 
Pinole ! 
l 
! 


| همس اسما مس مسوم مه -----179 
Pinole‏ 


Redvine 


See footnote at end of table. 


4.0 


5.6 


4.6 


4.6 


4.0 


5.1 


5.0 


4.7 


4.9 


4.5 


5.6 


5.4 


10.0 


10.0 


10.0 


13.0 


12.0 


10.0 


10.0 


Soil Survey 


Absence of a yield indicates that 
Only the soils suited 


Pasture 


10 


10 
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TABLE 4.--YIELDS PER ACRE OF IRRIGATED CROPS AND PASTURE--Continued 


Soil name and 


U 1] I 
1 4 I! 
U I U 
map symbol ! Wine grapes i Pears i Pasture 
1 
i I i 
1 Tons ! Tons 1 AUN 
U U I 
188----------------------- 5.6 1 15.8 y === 
Russian | | i 
1 I U 
r U U 
189----------------------- ! 5,4 l 15.0 | --- 
Russian | 1 ! 
I 
I I J 
190----------------------- ! 5.5 | 14.0 I --- 
Russian ‘ | i 
I 1 1 
1 i ' 
203----------------------- 3.7 1 10.0 | 7 
Talmage | i í 
1 1 U 
U ! U 
204---------- —À|——À | 3.5 ! 9.0 H wale 
Talmage | \ i 
1 I 
1 1 / 
221----------------------- h 3.5 l === H mo. 
Yokayo f ! i 
' ۱ 1 
u t ۱ 
222-------------2.-.--------- t 3.3 H Sus H eum 
| i 
t 1 
1 


* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, 
one mule, five sheep, or five goats) for 30 days. 


TABLE 5.--STORIE INDEX RATING 


(Absence of an entry indicates that the map unit as a whole or the individual components were not rated) 


Ss BN کسشس۸ټسسټسښتننېښ تیت‎ ۹ 5 
Rating factors H 
Tr T | Index} Grade 


Map unit 


Limitation 
in X factor 


mE iFertility. 

--- (Fertility. 

--- ‘Fertility. 
I 

U 


1 U 
[| 1 
i i i i 
I i i i I 
U I 1 1 t 
' U i U 1 1 
I i I i i H 
101 ¡Asabean-Sanhedrin gravelly loams, 15 to 30 percent | ! i i i 
H prese mme) cord e اا‎ 29* | 4 1 === 
H ! 66! 70! 65| 95 | === | --- Fertility. 
1 I 68} 701 651 95 | --- | -— Fertility. 
H 1 I t H i 1 D 
102 lAsabean-Sanhedrin-Speaker gravelly loams, 30 to 50 H i I H H H 1 
| percent slopes--------------------------------------- i I =| mm] === i 15# | 5 bI 
| Asabean part------------------------- H ' 701 35] 95 | --- | --- Fertility. 
! Sanhedrin part | 1 70; 35 95 | -- | === Fertility. 
| Speaker part---------------------------------------- ! 70, 351 90 ! === === ¡Fertility. 
t t t i U LI U 1 
103 !Asabean-Speaker-Neuns complex, 50 to 75 percent slopes| ---| ---1 f -——- i 7* | 6 | eee 
| Asabean part-------------------------------7-------- ! 66} 70) 20) 95 | --- | ---  iFertility. 
| Speaker part-- ! 43! 701 20] 90 | --- | --- Fertility. 
| Neuns part------------------------------------------ i 50} 601 201 90 | --- | 2x Fertility. 
E U 
t 1 U I 1 ' 1 1 
104 !Bearwallow-Hellman loams, 15 to 30 percent slopes----- | | | 7-7] --- | 49%] 3 || سه‎ 
| Bearwallow part------------------------------------- | 751 100! 65} 95 | --- | --- Fertility. 
i Hellman part---------------------------------------- i 801 1001 651 100 1 --- i --- None. 
i 1 1 1 1 1 1 1 
105 !Bearwallow-Hellman-Witherell complex, 30 to 50 percent} ! 1 H H l I 
! slopes-----------------------------------------2----- i | amet اسست‎ o | 23* | 4 b nsss 
¦ Bearwallow part-- H | 1001 351 95] ---| --- Fertility. 
I Hellman part H ! 100! 35! 100! === | --- None. 
1 Witherell part ! ! 951 35; 95 ! === 1 --- ¡Fertility. 
3 1 1 I I I LI 1 
106 'Bluenose-Neuns-Gudgrey complex, 8 to 30 percent slopes| ---| ---i اس‎ --- | 26% | 4 l سسس‎ 
| Bluenose part--------------------------------------- | 70) 50| 70) 95 | --- | --- Fertility. 
! Neuns part---- ! 50! 60! 701 90 | --- | ---  iFertility. 
! Gudgrey part-----------------------------------2---- i 95) 65; 70] 95 i === ! --- Fertility. 
LI L| 1 
4 1 1 U U 1 1 t 
107 !Bluenose-Neuns-Gudgrey complex, 30 to 50 percent i : i i 1 1 H 
! slopes--------------------------------------------2--- 1 | nnn} ا‎ --- | 13# | 5 toc 
| Bluenose part ! 70! 50! 35! 95 | ---| --- Fertility. 
! Neuns part---------- ! 50! 60! 35! 90 | ---| --- (Fertility. 
¦ Gudgrey part-----------------------------7-2--------- 1 951 651 351 95 | === 1 --- ¡Fertility. 
1 
1 I I U U U U t 
108 iBluenose-Neuns-Gudgrey complex, 50 to 75 percent ! ! i | ] " ! H 
| به تن ادو سر وا‎ 
| po 
I 1 t 
i 1 t 
i i i 


See footnote at end of table. 
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TABLE 5.--STORIE INDEX RATING--Continued 


Map unit 


Hopland-Sanhedrin-Kekawaka complex, 30 to 50 percent 
S100 Bere 


Hopland-Sanhedrin-Kekawaka complex, 50 to 75 percent 


Hopland-Witherell-Squawrock complex, 15 to 30 percent 


Witherell part--- 
Squawrock påart------=-=-===========e====mmmmememmmmm= i 


Hopland-Witherell-Sguawrock complex, 30 to 50 percent 
Hopland part----- 


Witherell part--- 
Squawrock part-------------------------------------- 


Hopland-Wohly loams, 30 to 50 percent Slopes سو لست حون‎ 
Hopland papteeeceee tan n tuni md e pm de 
e ie qai کس‎ 


Hopland-Wohly loams, 50 to 75 percent slopes---------- 
Hopland part---------------------------------------- 
Wohly party ne nen nnn een 


Hopland-Woodin complex, 30 to 50 percent slopes------- 
Hopland-part---2-----2-—-45--6----c-8--5eso A 
Woodin part------------------------------4----------- 


Hopland-Woodin complex, 50 to 75 percent slopes------- 
Hopland part----========-==========emmmememmmmemmmme 
Woodin part------------------------------2-------2-2--- 


Kekawaka-Casabonne-Wohly loams, 15 to 30 percent 
Slopes----------------------------------- meme 
Kekawaka part---- 
Casebonne part--- 
Wohly part------------------------------------------ 


pn——-—--—-—-————————————— Án په ها‎ 


See footnote at end of table. 
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None. 
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None. 
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TABLE 5.--STORIE INDEX RATING--Continued 


H H Rating factors H H | 
Map H Map unit ! 1 H T | Index! Grade | Limitation 

symbol I LA Bep o d 1 1 in X factor 
i i i i i i i / 
i ! ! ! i H i i 
U 1 i l I 

155 |Kekawaka-Casabonne-Wohly complex, 30 to 50 percent 1 H | i H f 1 
| Slopes-----=---==---================emmmmmmmmmmmmmmm——— i ===] ===] )س‎ === | 24۸ 14 ioc 
| Kekawaka part--------------------------------------- i 751 100] 351 90 | --- | --- {Fertility. 
| Casabonne part-------------------------------------- 1 851 1001 351 95 | --- | --- Fertility. 
| Wobly part------------------------------------------ ' 54; 1001 351 95 --- | --- |Fertility. 

u 

1 ١ 1 1 1 I i ١ 

156 1 80; 551 93170x901 26 ! 4 ¡Drainage, fertility. 
r 1 1 1 [| U i t 

157 H t i H i i i H 
! E—b-—b-—b-—dboamios d -— 
! ! 45! 70! 30! 951 --- | --- Fertility, 
1 ! 65! 100! 30! 100 | --- | --- !Fertility. 
! i 181 601 301 95 1 mme | o (Fertility. 
I 1 I ! ! I 1 I 

158 iMaymen-Etsel-Hopland complex, 15 to 50 percent slopes-! ---! اس‎ ===! --- ! 17% | 5 H === 
| Maymen part----------------------------------------- I 30) 951 501 90 | --- | --- |Fertility. 
| Etsel part---- | 18) 60! 50! 951 ---! --- iFertility. 
Hopland part---------------------------------------- i 651 1001 501 100 1 === --- (None. 
1 ' 1 t U I 1 U 

159 iMaymen-Etsel-Mayacama complex, 30 to 75 percent slopes! ---| ---} f <= | 7* | 6 Doo 
i Maymen part----------------------------------------- 1 30) 95) 30) 90 | --- | --- Fertility. 
! Etsel part---- ! 18! 60! 30! 95! ---! --- Fertility, 
! Mayacama part--------------------------------------- 451 701 30; 95 i === i === ¡Fertility. 
U U U U i 1 U 

160 IMaymen-Etsel-Snook complex, 30 to 75 percent slopes---| ===] ===[ ===] === | 4* | 6 H --- 
H 301 95) 30] 90 | ---| --- Fertility. 
1 18; 60 30) 95 | --- | ---  iFertility. 
i ! 10; 801 30; 95 1 --- | --- ¡Fertility. 
I 
t U t U 1 [| I 1 

161 IMaymen-Woodin-Etsel complex, 30 to 50 percent slopes--; ---{ اس‎ ---| --- | 9% | 6 l --- 
| Maymen part----------------------------------------- I 30) 95; 35; 90 | --- | --- Fertility. 
| Woodin part----------------------------------------- | 451 70) 35, 90 | --- | --- Fertility. 
| Etsel part------------------------------------------ i 181 60; 351 95 ! vs i ==> iFertility. 
U 
t I 1 I t i t I 

162 \Maymen-Woodin-Etsel complex, 50 to 75 percent slopes--| ---! ===] | --- | 4* | 6 1 = 
| Maymen part----------------------------------------- i 301 951 20; 90 | --- | === Fertility. 
| Woodin part--- 1 451 70! 20] 90 | --- | --- ¡Fertility. 
| Etsel part------------------------------------------ 18i 60; 20; 95 | mE 1 mE ¡Fertility. 
I 
١ L| 1 1 1 I U 

163 INashmead-Updegraff-Woodin complex, 30 to 50 percent i I H i | I 
| Slopes----------------------------------------------- pd oci چو‎ 188 | 5 I جخ‎ 
| Nashmead part---- 1 70] 35] 95] --- | --- Fertility. 
| Updegraff part--- 11001 351 95] ---! --- lFertility. 
| Woodin part----------------------------------------- 1 701 351 90 ! --- ! === ¡Fertility. 
t 
۱ U U t U 


See footnote at end of table. 
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i Rating factors T T H 


1 1 
Map Map unit. T H T Index} Grade Limitation 
symbol | A I in X factor 
U 
1 
U 


1 [i 
1 Li U 
i 1 1 
t t I 1 
1 1 Li 1 
U U U u 
H i i i i 
173 ¡Pardaloe-Woodin-Casabonne complex, 30 to 50 percent l ! H H 
| slopes---------- ———3JÖHnoaa nnn ne اسسه ]=== ]=== مامت سم‎ --- |} 17! 5 --- 
| Pardaloe part--------------------------------------- i 771 70) 35) 90 | = --- ¡Fertility. 
I Woodin part----------------------------------------- i 451 701 35; 90 | --- | --- Fertility. 
| Casabonne part-------------------------------------- 1 85; 80; 35) 95 | --- ! --- {|Fertility. 
1 U a 1 1 U 1 
t 1 t Li t t 1 1 
174 ¡Pardaloe-Woodin complex, 50 to 75 percent slopes------ i ===] conf ---| --- | 8* {6 ١ --- 
| Pardaloe part--------------------------------------- | 771 70) 20] 90 | -- | --- Fertility. 
| Woodin part----------------------------------------- | 45; 70) 20) 90 | -— | --- Fertility. 
1 [| 1 i I a I L| 
H i i 3 [ t I U 
175 |Pinnobie loam, 0 to 2 percent slopes------------------ I 100! loo} 100! 95 | 95 f 1 ¡Fertility. 
t U t t t ' 1 U 
I I U U ! U U 1 
176 ¡Pinnobie loam, 2 to 8 percent slopes------------------ ! 100} 100! 931 95 I 88 | 1 ¡Fertility. 
۱ 1 1 LI U U 
" t 1 t LI U U ۱ 
177 ¡Pinole gravelly loam, O to 2 percent slopes----------- i 851 80) 100] 95! 65 ! 2 Fertility. 
(I t Li I 1 1 I 
1 3 1] r I f U t 
178 {Pinole gravelly loam, 2 to 8 percent slopes----------- I 85; 80! 93! 95! 60 ! 2 iFertility. 
1 L U 1 U 1 J t 
1 U t t 1 U 1 1 
179 ¡Pinole gravelly loam, 8 to 15 percent slopes---------- i 85; 80! 80! 95! 51 I 3 Fertility. 
1 1 1 ! H ۱ 1 I 
I 1 1 i) t U 1 1 
م8‎ ¡Finole gravelly loam, 15 to 30 percent slopes--------- | 85! 801 65! 95 | 42 ! 3 |Fertility. 
I 1 1 I 1 1 1 
1 t 1 i 1 i t i 
181 (Pinole very gravelly loam, O to 2 percent slopes------ i 70} 60) 100] 95! 40 | 3 ¡Fertility. 
l I t t i [ 1 i 
t U [i U t t 1 1 
182 iPinole very gravelly loam, 2 to 15 percent slopes----- I 701 60! 80! 95! 32 ! 4 iFertility. 
U U l y 1 1 U U 
1 I i 1 i 1 t 1 
183 ¡Pits and Dumps. i i H i i i | 
(I I U i U U 1 
H I i 1 1 I 1 1 
184 ¡Redvine sandy clay loam, 2 to 8 percent slopes-------- 1 45| 80: 93! 90! 30 | 4 ¡Fertility. 
U H 1 I I J U ! 
J 1 1 ۱ 1 1 U 1 
185 ¡Redvine sandy clay loam, 8 to 15 percent slopes------- i 45; 80i 80! 90 ! 26 | 4 lFertility. 
i U 1 1 1 
t I t i U U 1 [L| 
186 ¡Redvine sandy clay loam, 15 to 30 percent slopes------ H 451 801 651 90 | 21 I 4 iFertility. 
1 (I t I ' 1 
J U 1 U I 1 U t 
187 Rock outcrop. | l i H H i i 
i i | i i i i i 
188 ¡Russian loam, O to 2 percent slopes------------------- i 100} 100; 1001 100 1 100 ! 1 (None. 
i 1 
t 1 t U t t 4 LI 
189 ¡Russian loam, flooded, O to 2 percent slopes---------- { 100! 1001 100! 60 | 60 |! 2 IFlooding. 
a U i U U i U 
1 1 U U U 1 r t 
190 ¡Russian loam, gravelly substratum, O to 2 percent H ! | f H H H 
O ~~ ~- === وو‎ “$= == === = i 80; 100; 100; 100 ! 80 ! 1 None. 
1 t 1 1 [i 
1 1 1 1 U 1 [i 1 
191 ¡Sanhedrin-Asabean-Speaker gravelly loams, 30 to 50 H H | H H H H 
| percent slopes--------------------------------------- pb cb mf =- fae | 5 i r-- 
| Sanhedrin part--- 681 701 35] 95 | --- | --- Fertility. 
| Asabean part----- 661 70! 351 95] ---1 --- |Fertility. 
| Speaker part---------------------------------------- 43| 701 35; 90 | --- | ---  iFertility. 
1 1 3 I U U 
L 1 t U U Li 


See footnote at end of table. 
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TABLE 5.--STORIE INDEX RATING--Continued 
H 1 Rating factors T H 


1 t 1 1 1 
Map H Map unit | H H 1 i Index! Grade | Limitation 

symbol i TE EE GE H ! in X factor 
i i i H H i H i 
I 1 (I 1 I 1 3 1 
| I ub. Ge GE. 74 | 

192 |Sanhedrin-Asabean-Speaker gravelly loams, 50 to 75 i 1 i U H H | 
| percent slopes--------------------------------------- | 7-1 oci اسست‎ 3.09* | 6 b 
| Sanhedrin part-------------------------------------- 1 68; 70; 20; 95 i --- | --- Fertility 
| Asabean part | 664 70; 20} 95 | --- | --- Fertility. 
! Speaker part i 431 701 201 90 ! --- ' --- ¡Fertility. 
' t U t t 1 H U 

193 |Sanhedrin-Kekawaka-Speaker complex, i H H H H H t 
| SLOPES mmm nn nn nner nn ne nnn nn nn nnn nn rence mm | ===] mon] mf --- | 36% 4 | سه‎ 
| Sanhedrin part--- i 681 701 75| 95 | --- | --- Fertility. 
¦ Kekawaka part---- | 751 100] 751 90 | ---| --- Fertility. 
Speaker part---------------------------------------- i 431 701 751 90 | -- دوا‎ ¡Fertility. 
U 1 1 i 1 I! 1 (I 

124 ¡Sanhedrin-Kekawaka-Speaker complex, 30 to 50 percent ! H i l | i i 
| 8101068 = 2 nnn ههوو مه‎ nn ee enn == - I ===] ===] اس‎ --- | 17! 5 foc 
| Sanhedrin part--- { 68; 70; 35) 95 | --- | --- Fertility. 
| Kekawaka part---- | 75; 100] 35) 90| --- | --- ¡Fertility. 
o 38۶و:‎ E eee جو‎ | 431 701 35 90 1 --- i --- | Fertility. 

t 

t 1 1 M l 1 1 t 

195 iSanhedrin-Kekawaka-Speaker complex, { i i i l H 1 
| Slopes----------------------------------------------- i i | == سسه‎ | 10%) 5 I سسه‎ 
i | i 70; 20; 95 | --- | ---  [Fertility. 
! | | 20} 901 --- | ---  ¡Fertility. 
! H | 201 90 | ---] --- JFertility. 
i H i i i H i 

196 iShortyork-Tyson-Witherell complex, 30 to 50 percent H l | h H ! 
| Slopes------------------------------ere nnn S-------- H i ===] --- | 10%] 5 toc 
| Shortyork part--- H H | 35) 95] --- | --- Fertility. 
| Tyson part------- i H i 35 95 | --- | --- Fertility. 
| Witherell part------ 1 1 i 351 951 --- | ---  [Fertility. 
U U ' U U U 1 I 

197 iShortyork-Witherell-Updegraff complex, 50 to 75 l 1 H H H H H 
| percent slopes--------------------------------------- H | ===] #غ | سسه |سسه‎ | 6 toc 
| Shortyork part--- 1 + 701 201 95 | === | --- Fertility. 
| Witherell part--- I 951 201 95] ---! --- iFertility. 
1 Updegraff part-------------------------------------- I 100} 201 95 ! EET i ai: ¡Fertility. 
1 1 I t t I u U 

198 iShortyork-Yorkville-Witherell complex, 9 to 15 percent! d H H H l ! 
| Ops mme i I mf mf --- | 26۸ | 4 toc 
| Shortyork part--- ! | 70; 80) 95 | --- | --- Fertility. 
| Yorkville part--- l i 100} 80) 95 | --- | --- Fertility. 
i Witherell part-------------------------------------- ! ! 951 80} 95 1 -- | --- iFertility. 
i 1 1 1 1 I U 1 

199 IShortyork-Yorkville-Witherell complex, 15 to 30 H i i H H i i 
| percent slopes--------------------------------------- | ===] mm] mf سسه‎ | 21 4 po See 
I Shortyork part--- i 45| 70] 65 95 | --- | --- Fertility. 
| Yorkville part--- | 401 100] 65; 95 I --- | --- Fertility. 
! Witherell part-------------------------------------- i 30! 951 651 95 i --- 1 === ¡Fertility. 
i i t t 


See footnote at end of table. 
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TABLE 5.--STORIE INDEX RATING--Continued 


Rating factors 


1 i U l i 
Map ! Map unit ' H H H | Index! Grade | Limitation 

symbol | | Ad Bi cf x I ! I in X factor 
i / H i i i i i 
1 t L| I t U 1 1 
i i H i H i i i 

200 IShortyork-Yorkville-Witherell complex, 30 to 50 i i | H | i i 
| percent slopes--------------------------------------- pb mem] cic dl*j 5 boc 
{ Shortyork part--- 1 451 701 35) 95 | --- | --- Fertility. 
! Yorkville part--- y 40; 100; 35) 95 | --- | --- Fertility. 
| Witherell part-------------------------------------- ! 301 951 351 95 | --- | --- Fertility. 
1 H 3 1 1 1 
1 1 i ' t 1 U t 

201 !Squawrock-Witherel1 TE | 5 | س‎ 
| Squawrock part-------------------------------------- i 351 70) SO} 95 | --- | --- Fertility. 
| Witherell part-------------------------------------- | 351 951 50} 95 1 === | c Fertility. 
t [ i U I 1 
U [ i 1 1 I I! U 

202 ISquawrock-Witherell | mot loo] | 4 d 6 Doo 
| Squawrock PRTd === === 2 === i 351 701 20) 95; --- | --- Fertility. 
| Witherell part-------------------------------------- | 351 951 20) 95 | =-- | --- Fertility. 
t U t U U 1 ۱ 1 
1 1 Li U 1 U U U 

203 ¡Talmage gravelly sandy loam, O to 2 percent slopes----! 80} 60! 100195x90! 41 ! 3 ¡Fertility, flooding. 
U U U t U i I 1 
t 1 I i t t I ١ 

204 ¡Talmage very gravelly sandy loam, O to 2 percent H i i i H i i 
| slopes-------------------------l---lI..-I2LIlIIILII..---- I 80{ 50} 100}95x90; 34 | 4  [Pertility, flooding. 
t I 1 1 [| i U 
I i i 1 I i t U 

205 iTyson-Updegraff complex, 30 to 50 percent slopes------ | إا‎ ---! ---| --- | 13 | 5 Doo 
| Tyson part------------------------------------------ | 45| 65 35) 95 | --- | --- Fertility. 
! Updegraff part-------------------------------------- | 751 1001 35) 95 | --- | --- Fertility. 

1 1 1 1 I ' ' 

i 1 1 U i 1 i ' 

206 ITyson-Updegraff complex, 50 to 75 percent slopes------ | | | conf --- ! 8 ]| 6 d£. RE 
| Tyson part------------------------------------------ i 45; 65| 201 95 | --- | --- Fertility, 
| Updegraff part-------------------------------------- | 751 1001 20] 95 | --- | --- (Fertility. 
1 3 i U 4 U t U 
i ' ' U 1 t Li 5 

207 iUpdegraff-Sanhedrin complex, 15 to 50 percent slopes--! ---! ---| ---i --- 1 30۸ | 4 MEM 
| Updegraff part-------------------------------------- | 75; 1000. 50) 95 | --- | --- Fertility. 
! Sanhedrin part-------------------------------------- | 681 70} 501 95 1 الس‎ --- ¡Fertility. 
1 U t t U U 
1 1 t U i 1 U i 

208 IUpdegraff-Speaker-Neuns complex, 30 to 50 percent H H I | | | i 
O e pcd =P === d (16%) 5 b oem 
| Updegraff part-------------------------------------- i 751 100] 35; 95 | --- | --- Fertility. 
| Speaker part---------------------------------------- | 431 70) 351 90 | --- | --- Fertility, 
| Neuns part------------------------------------------ i 501 601 35; 90 1 Bee جد‎ ¡Fertility. 
U U I 
1 t [| U U 1 U 1 

209 !Updegraff-Speaker-Neuns complex, 50 to 75 percent H | H d i | i 
| SLOPES === mo mm o ne nn nn ووو ووو‎ pod ا 6 | 9# | سسه سس اسسه‎ 
| Updegraff part-------------------------------------- i 75i 100) 20) 95 | --- | ---  iFertility. 
| Speaker part-- 1 43}; 701 20; 90; --- | --- Fertility. 
| Neuns part {i 501 60) 20] 90 | --- | --- iFertility. 
I I t I L| U 1 t 
1 I I I U 1 U U 

210 ‘Urban land. i i i i i i i 
t t I ! 1 I U 1 
1 1 U U t U ۱ U 


See footnote at end of table. 
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TABLE 5.--STORIE INDEX RATING--Continued 


Soil Survey 
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See footnote at end of table. 


Map unit 


Yokayo-Pinole-Pinnobie complex, O to 15 percent slopes 


Yokayo part 
Pinole part 
Pinnobie part 


slopes-c------ece-ecree dl so عحسحومب بح‎ 


Yorktree part 


Hopland part----- 


Woodin part------------------------------------ 


SLOPES 


Yorktree part 


Hopland part---------------------------------------- 
Woodin part----------------------------------------- 


Yorktree-Yorkville loams, 15 to 30 percent E 
Yorktree part---------------------------- 


Yorkville part 


Yorktree-Yorkville loams, 30 to 50 percent slopes----- 
Yorktree part-====-===============mae=mea=snmmmmmmmm- 


Yorkville part 


Yorkviile-Hopland loams, 30 to 50 percent slopes 


Yorkville part 


Hopland part---------------------------------------- 


Yorkville-Squawrock-Witherell complex, 15 to 30 


percent slopes-----------------------2---------------- 


Yorkville part 
Squawrock part 
Witherell part 


Yorkville-Squawrock-Witherell complex, 30 to 50 


percent slopes-------------------------------2-------- 


Yorkville part 
Squawrock part 
Witherell part 


TABLE 5.--STORIE INDEX RATING--Continued 


factors 


1 
1 
1 
1 
' 
| 
1 
' 
/ 
' 
t 
t 
1 
' 
1 
! 
I 
U 
U 
' 
t 
I 
1 
|| 
U 
1 
1 
U 
[i 
i 
I 
1 
1 
1 
U 
U 
U 
U 
U 
U 
1 
U 
' 
1 
U 
t 
[| 
U 
[| 
' 
t 
1 
[| 
U 
U 
[| 
H 
U 
1 
3 
1 
1 
U 
I 
1 
[| 
1 
I 
U 
[| 
‘ 
U 
U 
1 
[ 
[| 
1 
U 
U 
1 
U 
U 
U 
V 
U 
I 
1 
I 
t 
1 
۱ 
' 
i 
U 
U 
1 
1 
1 
a 
U 
U 
1 
1 
I 
I 
U 
U 


Index! Grade 


t 
I 
i 
! 
27 | 4 
V 
I 
22 | 4 
r 
I 
50* ! a. 
Das: ! ES, 
aaa Hl. mm, 
I 
zu ml 
I 
1 
U 
i 
20* | 4 
¡Das 1 mor 
--- | má 
I 
-—— m U - 
1 
t 
1 
i 
11*! 5 
مت هه‎ 
Sao E ari 
[ 
aod. | Zee 
I 
H 
36% | 4 
——— l mmm 
-— o. 1 - 
1 
i 
19% | 5 
-—— ! men: 
Zl E 
U 
i 
4 
25 | 4 
1 
t 
13 i 5 
1 
19* | 5 
one H == 
=m 1 a 
۸ 
I 
H 
21* ! 4 
ae, f === 
t| => 
1 
zm, ooo 
U 
U 
1 
i 
12* | 5 
i 
I 
I 
1 
r 
1 
i 


Limitation 
in X factor 


Fertility. 
Fertility. 
(Fertility. 


Fertility. 
‘None. 
(Fertility. 


(Fertility. 
None. 
Fertility. 


ertility. 
ertility. 


nj‏ پا 


ertility. 
ertility. 


ertility. 
ertility. 


ertility. 
one. 


zy 


lFertility. 
|Fertility. 
iFertility. 


Fertility. 
Fertility. 
Fertility. 
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TABLE 5.--STORIE INDEX RATING--Continued 


Rating factors 


Squawrock part 


I 1 1 Li 1 
Map 1 Map unit : 1 1 H | Inđex{ Grade | Limitation 
symbol H | A! B! Cf x | H ! in X factor 
| و شه سوه یر‎ TURN, : 
i 4 1 t t i i 1 
| ٢ DW da l 
234 | Yorkville-Yorktree-Squawrock complex, 15 U H H H H 1 1 
| Slopes-------------------------------- )| | cord ceri oss | 28* | 4 Pa, ERE 
| Yorkville part { 401 100] 651 95 I ---| سا‎ iFertility. 
| Yorktree part------------------------ ١ 681 100; 65; 95 | --- | --- Fertility. 
| Squawrock part 1 351 701 651 95 1 === i === ¡Fertility. 
1 
1 t 1 t i 1 1 t 
235 iYorkville-Yorktree-Squawrock complex, 30 to 50 percent! H H 1 ! l 1 
| sSlopes----------------------------------------------- | اسسه ]=== |سس‎ =o 15* i 5 [s ee 
| Yorkville part 40| 100! 35! 95 | === ! --- ¡Fertility. 
{ Yorktree part--------------------------- 68! 100} 35; 95 1 m i --- Fertility. 
1 
i Ed 


---  |Fertility. 
I 
1 


* Map unit index is a weighted average of the component part ratings. 
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Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


(Only the soils that support rangeland vegetation suitable for grazing are listed) 


Soil name and 
map symbol 


104: 
Bearwallow-------- 


Hellman----------- 


105: 
Bearwallow-------- 


Witherell--------- 1 


148, 149: 
Hopland. 


Annual Grass/Loamy (15d) 


Annual Grass/Loamy (15d) 


Annual Grass/Loamy (15d) 


Annual Grass/Loamy (15d) 


Annual Grass/Loamy Wet 
Bottomland (14d). 


lFavorable 
¡Normal 
iUn£avorable 


‘Favorable 


Normal 
lUnfavorable 


{Favorable 


¡Normal 


{Unfavorable 


IFavorable 
¡Normal 
¡Unfavorable 


!Favorable 
¡Normal 
¡Unfavorable 


{Favorable 
¡Normal 
{Unfavorable 


3,200 
2,600 
1,800 


3,800 
3,000 
2,000 


3,200 
2,600 
1,800 


2,400 
1,800 
1,200 


3,000 
2,500 
1,500 


Wild oat---------------------- 30 
15 
lFilaree----------------------- 10 
'Ripgut brome------------------ 10 
IClover------------------------ 10 
¡Purple needlegrass------------ os 
IBurclover----------------.---- ! 5 
|Foxtail barley---------------- | 5 
1 
{Slender oat 
!Wilà oat---------------- 
!Soft chess-------------------- 
!Filaree----------------------- 
1760368131 fescue---------------- I 10 
¡Ripgut brome------------------ | 5 
| 
{Wild oat---------------------- ! 30 
Soft chess-------------------- ! 15 
!Filaree-----------.--------.-- ! 10 
!Ripgut brome------------------ 1 10 
!Clover------------------------ ! 10 
{Purple needlegrass------------ | 5 
!Burclover--------------------- 5 5 
¡Poxtail barley---------------- | 5 
1 I 
'Slender oat------------------- ! 20 
{Wild oat-------------.-------- ! 15 
¡Soft chess-------------------- ! 15 
¡Filaree ——————————————————-—---- ! 10 
lFoxtail fescue---------------- ! 10 
¡Ripgut brome------------------ | 5 
! i 
|Soft chess-------------------- ! 30 
Wild oat---------------------- ! 15 
!Filaree--------------------.-- ! 10 
IBurclover--------------------- ! 10 
[Silver hairgrass-------------- ! 10 
IClover------------------------ i 10 
|Foxtail fescue---------------- 5 
! 1 
ISo£t chess-------------------- 15 
iBeardless wildrye--~---------- ! 15 
!Burclover--------------.------ ! 15 
Italian ryegrass-------------- ! 10 
iWild oat ! 10 
lFilaree----------------------- i 10 
¡Mediterranean barley---------- 1 5 
IFoxtail fescue---------------- | 5 
!Dock--------------------.-.----- | 5 
{Baltic rush------------------- ! 5 
iNarrowleaf plantain----------- 5 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil name and Range site 


U 
! 
1 
map symbol å 
i 
t 


1 
i 
148, 149: | 


Witherell--------- {Annual Grass/Shallow Loamy ¡Favorable 
| (15d). ¡Normal 
! ¡Unfavorable 
I 
| | 
1 t 
1 U 
1 { 
! U 
1 i 
H | 
Squawrock--------- {Annual Grass/Very Gravelly |Favorable 
| Loamy (154). !Normal 
I |Unfavorable 
| i 
1 I 
i i 
I ١ 
U ' 
| | 
156---------------- lAnnual Grass/Clayey-Serpentine|Favorable 
Maxwell | (14d). {Normal 
H ¡Unfavorable 
| | 
1 1 
[| 1 
4 i 
V I 
1 1 
I 1 
۱ U 
[ U 
196: i | 
Shortyork--------- lAnnual Grass/Very Gravelly lFavorable 
| Loamy (15d). ¡Normal 
i ‘Unfavorable 
H I 
I 1 
I ' 
[| ١ 
I ۱ 
[| ۱ 
t 1 
1 i 
i I 
1 1 
1 ! 
1 f 
1 I 
I ! 
t 1 
Tyson. ! | 
I 1 
Witherell--------- ¡Annual Grass/Shallow Loamy ¡Favorable 
| (15d). ¡Normal 
| {Unfavorable 
i | 
1 [i 
I 1 
t 1 
I 1 
U t 
I t 
1 1 
U t 
197: I I 
Shortyork--------- ¡Annual Grass/Very Gravelly ¡Favorable 
Loamy (15d). {Normal 
{Unfavorable 


Total production 


Dry 


2,400 
1,800 
1,200 


2,600 
2,200 
1,400 


2,100 
1,500 
800 


2,800 
1,900 
1,100 


2,400 
1,800 
1,200 


2,800 
1,900 
1,100 


IBurclover--------------------- 
(Silver hairgrass-------------- 


1 

{Wild oat------ E 
Soft chess----------------- sis 
‘Broadleaf filaree------------- 
lFoxtail fescue---------------- 
{Purple needlegrass------------ 
¡Burclover ps seers 


I 

‘Slender oat----------------- T 
Soft chess-------------------- 
!Wild oat---------------------- 
‘Mouse barley------------------ 
lFoxtail fescue---------------- 
lFilaree----------------------- 
IClover------------------------ 


{Red fescue----- — —— EEN 
Soft chess-------------------- 
'Ripgut brome----- —— 
¡California oatgrass----------- 
Wild oat---------------------- 
IClover------------------------ 
lFilaree----------------------- 
[Sheep fescue------------------ 
ITu£ted hairgrass-------------- 
¡Blue wildrye------ ------------ 


Soft chess-------------------- 
!Wild oat---------------------- 
lFilaree------------ EE: 
!Burclover--------------------- 
[silver hairgrass-------------- 
!'Clover------------------------ 


1166 fescue-------------------- 
!Soft chess-------------------- 
'Ripgut brome------------------ 
iCalifornia oatgrass----------- 
IWild oat---------------------- 
IClover------------------------ 
!Pilaree----------------------- 
Sheep £escue------------------ 
ITufted hairgrass-------------- 
¡Blue vildrye------------------ 
U 


Compo- 
sition 
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197: 
Witherell 


Updegraff 


198, 199, 
Shortyork 


Yorkville 


Witherell 


201, 202: 
Squawrock 


Witherell 


TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
1 Total production H 


Soil name and 
map symbol 


200: 


t 
1 
U 
1 
U 
i 
U 
I! 
1 
I 
L] 
U 
U 


Range site 


Annual Grass/Very Gravelly 
Loamy (154). 


Annual Grass/Clayey-Unstable 
(15d). 


Annual Grass/Shallow Loamy 
(15d). 


Annual Grass/Very Gravelly 
Loamy (154). 


(15d). 


¡Favorable 
¡Normal 
{Unfavorable 


Favorable 
Normal 
Unfavorable 


|Favorable 
‘Normal 
'Unfavorable 


Favorable 
Normal 
{Unfavorable 


l Favorable 
Normal 
IUnfavorable 


{Favorable 
Normal 
IUnfavorable 


2,400 
1,800 
1,200 


2,800 
1,900 
1,100 


2,800 
2,300 
1,600 


2,400 
1,800 
1,200 


2,600 
2,200 
1,400 


2,400 
1,800 
1,200 


Characteristic vegetation 


277 


1 
ICompo- 


Isition 


Soft chess-------------------- 30 
Wild oat---------------------- ! 15 
lFilaree----------------------- ! 10 
!Burclover--------------------- ! 10 
{Silver hairgrass-------------- ! 10 
!Clover------------------------ ! 10 
'Foxtail fescue---------------- 1's 
| | 

| | 
¡Red £escue--------- ----------- ! 20 
ISoft chess-------------------- 1 10 
IRipgut brome------------------ ! 10 
{California oatgrass----------- ! 10 
Wild oat---------------------- ! 5 
IClover------------------------ 1 5 
'Filaree-------~--- | 5 
ISheep fescue------ 1 5 
¡Tufted hairgrass { 5 
iBlue wildrye--==+=-----===----- | 5 
1 1 
iCalifornia oatgrass----------- ! 15 
Soft chess-------------------- ! 10 
¡Purple needlegrass------------ ! 10 
IWild oat---------------------- ! 10 
1166 fescue-------------------- ! 10 
lIdaho fescue------------------ ! 10 
IBurclover--------------------- ! 5 
!Filaree-----------------..---- ! 5 
¡Ripgut brome------------------ | 5 
H i 
‘Soft chess-------------------- ! 30 
!Wild oat---------------------- ! 15 
lFilaree----------------------- ! 10 
!Burclover------------------- --! 10 
!Silver hairgrass-------------- ! 10 
{Clover--------- خا ادا‎ ! 10 
¡Foxtail fescue-------------- =i 5 
i | 
!Wild oat---------------------- ! 29 
Soft chess-------------------- ! 20 
{Broadleaf filaree------------- ! 10 
lFoxtail fescue---------------- ! 5 
{Purple needlegrass------------ los 
IBurclover--------------------- 

I 

I 

‘Soft chess-------------------- 
INild oat---------------------- 
lFilaree-------------------.--- 
!Burclover--------------------- 


¡Silver hairgrass 
!Clover-------------- 

¡Foxtail fescue---------------- 
U 

t 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


VL LS CM a عب‎ TE مو‎ CCC TETT 
Total production | 


Soil name and Range site Characteristic vegetation ¡Compo- 


I 
Kind of year 


Poison oak-------------------- 
' 
U 


H 1 i 
U ۱ [| 
[| ! i 
map symbol i i | Dry | Isition 
i i ¡Lb/acre 1 y Pct 
H | 1 1 b 
203, 204----------- ‘Annual Grass/Very Gravelly |Favorable | 2,200 ¡Soft chess-------------------- | 20 
Talmage | Loamy Bottomland (14d). ¡Normal 1 17500. jFllareesssse-ss-cp-c-ec ee meer i 20 
! {Unfavorable | 800 {Wild oat-----------------7---- | 5 
! 1 i ¡Silver hairgrass-------------- i 5 
! i ! ¡Ripgut brome------------------ i 5 
i i i IDogtail----------------------- i 5 
| I i ¡Prairie threeawn-------------- i 5 
1 I i iMedusahead-------------------- | 5 
! ! i ITurkeymullein----------------- | 5 
1 i i {Red brome--------------------- i 5 
| ! | lFoxtail fescue---------------- i 5 
1 1 | ¡Annual lupine----------- ====== | 5 
| i I 1 i 
211: | i 1 | | 
Witherell--------- ¡Annual Grass/Shallow Loamy {Favorable ! 2,400 !Soft chess-------------------- ! 30 
! (15d). ¡Normal | 1,800 {Wild oat-----------------777-77- | 15 
! {Unfavorable | 1,200 iFilaree--------------------7-- | 10 
I | ! IBurclover--------------------- | 10 
| | | ¡Silver hairgrass-------------- i 20 
1 { i iClover----------------------- 1 10 
| | | ¡Foxtail fescue---------------- | 5 
HORE: 
1 ' U I I 
Hopland. i i i i 1 
1 i | I 1 
Squawrock--------- !Annual Grass/Very Gravelly Favorable | 2,600 [Wild oat---------------------- | 20 
! Loamy (15d). ¡Normal | 2,200 ¡Soft chess-------------------- | 20 
i ‘Unfavorable | 1,400 {Broadleaf filaree------------- | 10 
I ! I ¡Foxtail fescue---------------- | 5 
! 1 1 ¡Purple needlegrass------------ | 5 
! | ¡Burclover رهوج وو وزو سو يږي‎ i 5 
I 
I 1 l H 1 
221, 222, 223------ ¡Blue Oak-Annual Grass/Claypan ¡Favorable | 2,400 |Soft chess-------------------- | 25 
Yokayo ! (144). ¡Normal ! 1,800 {Purple needlegrass------------ | 15 
f ‘Unfavorable | 900 ¡Wild oat---------------------- | 10 
} i Å |Filaree----------------------- | 10 
! ! i !Burclover--------------------- | 10 
! ! | {Foxtail fescue---------------- i 5 
| ¡Ripgut brome------------------ 1 5 
U i 1 y t 
224: 1 | | | 
Yokayo------------ !Blue Oak-Annual Grass/Claypan |Favorable ! 2,400 [Soft chess-------------------- ! 25 
! (144). ¡Normal ¦ 1,800 {Purple needlegrass------------ | 15 
' {Unfavorable | 900 ¡Wild oat---------------------- | 10 
! ! i iFilaree----------------------- | 10 
! l | iBurclover--------------------- | 10 
! | | ¡Foxtail fescue---------------- 5 
| | ! ¡Ripgut brome------------------ i 5 
V 1 I 1 1 
Pinole------------ ‘Blue Oak-Annual Grass/Loamy Favorable | 2,000 ¡Slender oat------------------- | 15 
| (140). {Normal ! 1,600 !Soft chess-------------------- 1 15 
! Unfavorable | 800 ¡Ripgut brome------------------ | 0 
I \ i ¡Purple needlegrass------------ | 10 
i | ! ¡Foxtail fescue---------------- i 5 
! i | iClover------------------------ | 5 
I | | |Manzanita--=================== 1 5 
! | | ! 
i i i i 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


H Total production 


1 
Soil name and Range site 1 Characteristic vegetation iCompo- 


U I l 
1 1 i 
i i ۱ U 
map symbol I ¡Kind of year | Dry | Isition 
| | ¡weight | 1 
H i TLb/acre | T Pct 
H I U b 
224: i | i | i 
Pinnobie---------- ¡Blue Oak-Annual Grass/Loamy {Favorable | 2,000 ¡Slender oat------------------- | 15 
! (144). ¡Normal I 1,600 ¡Soft chess-------------------- | 15 
i Unfavorable | 800 ¡Ripgut brome------------------ | 10 
| | i ¡Purple needlegrass------------ i 0 
I I I ¡Foxtail fescue---------------- i 5 
! I l OS سب سم مش سم‎ | 5 
| I i IManzanita--------------------- | 5 
1 1 | ¡Poison oak-------------------- i 5 
i i | i i 
227, 228: 1 | i 1 i 
Yorktree. | | i i 1 
i i I I i 
Yorkville--------- ¡Annual Grass/Clayey-Unstable {Favorable 1 3,300 [Wild oat---------------------- 1 30 
! 54). ¡Normal | 2,500 [Soft chess-------------------- | 15 
! {Unfavorable | 1,200 iBurclover--------------------- | 10 
| i | iFilaree----------------------- | 10 
! | iRipgut brome------------------ | 10 
| i I iPurple needlegrass------------ i 5 
i | ! ¡Foxtail fescue---------------- | 5 
J 1 
U 1 1 U ۱ 
229, 230----------- ¡Annual Grass/Clayey-Unstable  !Favorable | 3,300 ¡Wild oat---------------------- | 30 
Yorkville | (15d). ¡Normal | 2,500 ¡Soft chess-------------------- i 15 
i ¡Unfavorable | 1,200 lBurclover--------------------- | 10 
! H ! |Filaree----------------------- | 10 
1 1 ! ¡Ripgut brome------------------ | 10 
! U ! ¡Purple needlegrass------------ i 5 
! ١ | ¡Foxtail fescue---------------- 1 5 
I 1 I 1 U 
231: | 4 | I i 
Yorkville--------- ¡Annual Grass/Clayey-Unstable {Favorable | 3,300 [Wild oat---------------------- i 30 
! (158). ¡Normal | 2,500 |Soft chess-------------------- | 15 
! ¡Unfavorable | 1,200 |Burclover-------------------.- i 10 
! | i iFilaree----------------------- | 10 
i ! | tRipgut brome------------------ i 10 
i | å ¡Purple needlegrass------------ i 5 
i l 1 ¡Foxtail fescue---------------- | 5 
1 
1 U I I 1 
Hopland. ! i i | I 
i I I i I 
232, 233: i | | i 1 
Yorkville--------- ¡Annual Grass/Clayey-Unstable  !Favorable | 3,300 ¡Wild oat---------------------- | 30 
I (158). INormal | 2,500 |Soft chess-------------------- | 15 
I {Unfavorable | 1,200 jBurclover--------------------- | 10 
H H I iFilaree----------------------- | 10 
! ! I ¡Ripgut brome------------------ | 10 
j 1 | ¡Purple needlegrass------------ E. 
| | ¡Foxtail fescue---------------- 1 5 
1 ' 1 I 1 
Squawrock--------- ¡Annual Grass/Very Gravelly ¡Favorable | 2,600 [Wild oat---------------------- | 20 
! Loamy (15d). {Normal | 2,200 [Soft chess-------------------- | 20 
‘ {Unfavorable | 1,400 {Broadleaf filaree------------- i 10 
! ! l |Foxtail fescue---------------- i 5 
1 H | ¡Purple needlegrass------------ | 5 
i H | ¡Burclover --------------------- ! 5 
1 
| 1 1 I U 
Witherell--------- ¡Annual Grass/Shallow Loamy |Favorable 1 2,400 ¡Soft chess-------------------- i 30 
! (15d). ¡Normal | 1,800 ¡Wild oat---------------------- i 15 
! {Unfavorable | 1,200 lFilaree----------------------- i 10 
I i iBurclover--------------------- | 10 
! 1 ¡Silver hairgrass-------------- I 10 
! i iClover------------------------ y 10 
i 1 D 
H i 


¡Foxtail fescue---------------- i 5 
U 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


H H Total production 7 T 


I 
Soil name and Range site 1 Characteristic vegetation ICompo- 
map symbol Kind of year | Dry Isition 


I 
[| 
U 
i 
weight i 
| Lb/acre, Pct 
| 
[| 


{Burc lover---------------2----- | 5 
i 1 


t 

i 

U 

i U 1 

1 ! i 

234, 235: | i ! 
Yorkville----=----|Annual Grass/Clayey-Unstable  jFavorable 1 3,300 !Wild oat---------------------- ! a0 
! (15d). Normal | 2,500 ¡Soft chess-------------------- | 15 
t {Unfavorable | 1,200 IBurclover--------------------- | 10 
1 I | iFilaree----------------------- ¦ 10 
! 1 | ¡Ripgut brome------------------ | 10 
1 ! | iPurple needlegrass-------- 5 
1 \ | iFoxtail fescue---------------- | 5 

[ U ! I 

I [| I I [ 

Yorktree. 1 | | | 1 

1 1 1] 1 1 
Squawrock--------- {Annual Grass/Very Gravelly {Favorable i 2,600 46 Oats==-====rs===r5=5e=65% i 20 
! Loamy (158). (Normal I 2,200 {Soft chess-------------------- | 20 
i {Unfavorable | 1,400 {Broadleaf filaree------------- | 10 
1 i ¡Foxtail fescue---------------- i 5 
¡Purple needlegrass------------ | 5 

1 i 
i 1 
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(See text for definitions of "slight," "moderate," and "severe." 


commercial trees are listed. Absence of an entry indicates that data were not available) 


TABLE 7.--WOODLAND PRODUCTIVITY 


Only the soils suitable for production of 


281 


| T Potential prođuctivit H T 


poe 1‏ بپ 


Soil 


name: 


and 


map 


101: 
Asabean 


Sanhedr 


102: 
Asabean 


Sanhedr 


Speaker 


103: 
Asabean 


106: 


Gudgrey 


107: 
Bluenos 


Gudgrey 


108: 


symbol 


irirsess-> 


in —UÓ e ee 


rm 


Boro 


Bluenose-------- 


1 
U 
1 
Ordination| Commonly 
! 
0 


Symbol 


11F ¡Ponderosa pine--- 
8F Douglas fir------ | 
1 I 

t t 

10A ¡Ponderosa pine---| 
{Douglas fir------ ! 

U [ 

1 I 

| | 

11R {Ponderosa pine--=! 
BR ¡Douglas fir------ | 
1 H 

1 1 

10R IPonderosa pine---| 
(Douglas fir------ 1 

I I 

1 1 

8R |Ponderosa pine---} 
¡Douglas fir------ 1 

| 

i i 

11R {Ponderosa pine---| 
8R {Douglas fir------ 1 
I ۱ 

1 U 

BR IPonderosa pine---| 
{Douglas fir------ |] 

I ' 

t U 

8R Ponderosa pine---| 
Douglas fir------ ١ 

i i 

i i 

oF ¡Douglas fir------ H 
¡Ponderosa pine---| 

1 U 

1 I 

8F {Ponderosa pine---| 
¡Douglas fir------ 1 

I É 

t 1 

14A {Ponderosa pine---| 
9A ¡Douglas fir------ H 
U 1 

i 

9R (Douglas fir------ 1 
!Ponderosa pine---| 

U ۱ 

U H 

8R {Ponderosa pine---| 
¡Douglas fir------| 

I 

1 1 

14R ¡Ponderosa pine---| 
9R ¡Douglas fir------ H 
i | 

i i 

OR \Douglas fir------ l 
{Ponderosa pine---! 

U 1 

t H 

8R {Ponderosa pine---! 
¡Douglas fir------ H 

U U 

' 1 

14R {Ponderosa pine---! 
OR {Douglas fir------ i 
I t 

' 


See footnote at end of table. 


1 [| 
Site | Site lSeedling 
index" lindex [mortality 


1 
I 1 
i I 
MEM 
129 | --- |Moderate 
122 | 11 ! 
[| 1 
121 | 13 {Slight--- 
125 | 10 | 
i i 
i j 
129 | --- [Moderate 
122 1 11 |! 
1 ۱ 
U 1 
121 | 13 [Slight--- 
125 | 10 | 
I U 
U ۱ 
106 | 25 {Moderate 
107 ! 15 ! 
i i 
Kod 
129 | --- ‘Moderate 
122: L 25 4 
' 1 
i U 
106 | 25 ‘Moderate 
107 | 15 | 
U I 
t 1 
106 | 15 {Moderate 
113 | === | 
I i 
i [| 
| n 
129 | 8 {Moderate 
120 | --- | 
a 
106 ! 15 {Moderate 
113 | == | 
77 
144 | --- |Slight--- 
131 | --- | 
i [| 
[ 1 
P cu 
129 | 8 {Moderate 
120 | --- | 
| | 
106 | 15 6 
113 | --- | 
QUE 
144 | --- !Slight--- 
131 | === | 
I [| 
I l 
Feed 
129 | 8 Moderate 
120 | ==- | 
o ^d 
106 | 15 ٤6 
113 | --- | 
NE 
144 | === ¡Slight--- 
131 i === | 
i H 


H Plant 
competition | Grasses 
1 


Mođerate--- 
Mođerate--- 


Mođerate--- 


Moderate--- 


Moderate--- 


Moderate---|Slight------ 


Moderate---- 


U 

I 

i 

! 

1 

1 

i 

i 

i 

1 

I 

t 

1 

t 

i 

(I 

U 

U 

1 

1 

U 

t 

U 

U 

I 

1 

1 

I 

I 

1 

1 

t 

I 

1 

U 

U 

۱ 

t 

i 

U 

t 

i 

I 

1 

! 

[| 

I 

i 

| 
IModerate--- 
1 

1 

U 

I 

1 

! 

۱ 

t 

1 

1 

١ 
IModerate--- 
1 
n 
1 
U 
t 
1 
t 
1 
t 
4 
1 
U 
t 
1 
1 
1 
۱ 
1 
1 
1 
1 
1 
U 
U 
I 
1 
1 
۱ 
i 
۱ 
1 
I| 
I 
t 
[i 
I| 
l 


Severe----- ISlight------ 
U 
1 
۱ 
i 
Moderate---jSlight------ 
| 
Moderate---|Severe------ ! 
U 
| 
Severe----- !S1ight------ 
| 
! 
| 
Moderate---|Slight------ 
| 
IModerate---lSevere------ 
| | 
Severe----- iSlight------ 


Trees 


¡Moderate. 
1 


1 
¡Moderate. 


{Moderate . 


۱ 
1 
t 
Moderate. 
| 
i 
IModerate. 


¡Moderate. 


|Moderate. 
U 


y 
i 
I Severe. 


¡Moderate. 


Severe. 


¡Moderate. 


Moderate. 


I 
t 
U 
¡Severe. 
U 
U 
1 
U 
۱ 


¡Moderate. 


iModerate. 


iSevere. 


1 
¡Moderate. 
i 


Limitation for revegetating 


i 
i exposed subsoil with-- 
i 
I 
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TABLE 7.--WOODLAND PRODUCTIVITY--Continued 
T T Potential productivity 1 ¡Limitation for revegetating 


i 
U ' 1 


1 t 1 
Soil name 1 i T T I exposed subsoil with-- 
and {Ordination} Commonly | Site | Site {Seedling | Plant | T 
map symbol | symbol | grown lindex* lindex !mortality|competition| Grasses ! Trees 
H H trees 1 ¡range | i | H 
1 1 ! { [| t 1 I 
! Li I 1 t ' I! U 
[| U [| 1 1 I 1 1 
109: | i | i | | i i 
Casabonne------- | 1A (Douglas fir------ | 83 ] 5 ¡Slight---¡Severe -T-—-- !Slight------ Slight. 
I 1 1 1 
J i U 1 U 1 1 1 
Wohly----------- | 8A (Douglas fir------ | 118 ! 10 ¡Moderate iModerate---iSlight ------ (Moderate. 
۱ ! U 
U I U 1 ۱ I 1 i 
110: | i | i H i i i 
Casabonne-------| 11R ¡Douglas fir------ | 153 | 5 iSlight---|Severe-----|Slight ------ Slight. 
t t 1 U 1 
1 1 1 1 1 1 [| I 
Wohly----------- ! BR {Douglas fir------ | 118 ! 10 Moderate ¡Moderate---¡Slight ------ ‘Moderate. 
۱ 1 I U ١ 
I ۱ U 1 U U I I 
111: | i I i i i i i 
Casabonne------- | 10R (Douglas fir------ | 144 ! --- iSHght--- Severe-----iS1ight -T----- iSlight. 
' 1 
1] 1 i 1 1 ‘ t I 
Wohly----------- | BR IDouglas fir------ | 118 | 10 [Moderate |Moderate---lSlight------ IModerate. 
[| + I I I L| 1 I| 
1 I I 1 U 1 1 I 
Pardaloe-------- 1 8R ¡Douglas fir------ | 122 i 4 iSevere---iSlight -T---- iModerate---- | Severe. 
[| l 
i U 1 U [| ۱ 1 U 
ll6-------------- | IR {Black oak-------- | --- | -- dSevere---|Moderate---|Moderate----|Severe. 
Cummiskey i i i i I | i i 
[| U 1 1 í ۱ L| ۱ 
1 ! U U 1 U t 
129: i H | I i i i i 
Gschwend-------- | 6د‎ |Redwood---------- | 157 | 26 {Slight---{Severe----- iSlight------ ¡Slight. 
! iDouglas fir------ ! 168 I 18 H i 1 
1 T 1 1 4 
' I 4 ١ U (I [i $ 
Frenchman------- 1 11A Douglas fir------ ! 154 | 27 {Moderate |Severe----- ISlight------ ¡Moderate. 
i {Redwood-----~---- { 132 | === | i i i 
U U 1 i U 1 l I 
J i 1 ۱ 1 l I 1 
130: i i I | 1 i 1 i 
Gudgrey--------- I 14A !Ponderosa pine---| 144 | --- jSlight---|Severe----- iSlight------ ¡Moderate. 
| IDouglas fir------ | 131 [| --- | i I i 
| SE | | | 
Bluenose-------- | OF IDouglas fir------ { 129 | 8 {Moderate |Moderate---|Slight------ IModerate. 
! ‘Ponderosa pine---! 120 | === | | I H 
U 1 t 1 i) t 1 
H i [i 1 ' 1 ١ U 
Neuns----------- | BF {Ponderosa pine---| 106 | 15 {Moderate lModerate---iModerate----|Severe. 
| ‘Douglas fir------ | 113 !--- | I } i 
1 I U H 1 í I! t 
i I 1 I 1 1 ١ 1 
131: | i | | i 1 | i 
Gudgrey------ ---| 14R IPonderosa pine---| 144 | --- ISlight---|Severe----- ISlight---=-- |Moderate. 
1 ¡Douglas fir------ |o 131 ! --- |. I i | 
| i | 1 i I | i 
Bluenose-------- | OR {Douglas fir------ | 129 | 8 {Moderate |Moderate---|Slight--~--- IModerate. 
\ ‘Ponderosa pine---| 120 | --- | j H H 
I U t [| U 1 t 
U ! U t t 4 a i 
Neuns----------- | BR !Ponderosa pine---; 106 | 15 {Moderate lModerate---|Severe------ l Severe. 
1 ¡Douglas fir------ | 113 | --- I | i j 
U U U I 1 1 1 U 
z I 1 J i 1 1 t ' 
132: i | | i i I H i 
Gudgrey--------- 1 14R {Ponderosa pine---| 144 | === ISlight---|Severe----- ISlight------ IModerate. 
1 ¡Douglas fir------ | 131 I H ! i H 
i i H i i i i I 
Bluenose-------- H 9R ¡Douglas fir------ 1 129 | 8 {Moderate |Moderate---(Slight------ IModerate. 
f |Ponderosa pine---| 120 | --- | ! ' ! 
1] I U ' 1 I I 1 
[ U U i I i ۱ 1 
Neuns----------- | BR {Ponderosa pine---| 106 | 15 Moderate |Moderate---|Severe------ Severe. 
Å ‘Douglas fir------ | 113 1 === | i i i 
۱ 1 [| ۱ I 1 4 I 
' 1 1 i 1 f I I 
134: | | i | | i i | 
Haploxeralfs----| 7-12 IPonderosa pine--=!101-134! --- {Moderate |Severe----- ISlight---==- Moderate. 
à | A,C,F ¡Douglas fir------ 1 85-141; --- | ! 1 i 
t U U 


See footnote at end of table. 
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1 
Soil name ! 
and ‘ordination 
map symbol | symbol 
U 
1 
1 


134: 
Argixerolls----- 


135: 
Haploxeralfs, 


Argixerolls----- 
138: 
Holohan--------- 
Hollowtree------ 
Casabonne------- 


139: 
Holohan--------- 


Hollowtree------ 
Casabonne------- 


140: 
Holohan--------- 


Hollowtree 


141, 142--------- 
Hopland 


145: 
Hopland--------- 


Sanhedrin------- 

Kekawaka-------- 
146: 

Hopland--------- 

Sanhedrin------- 

Nekawaka-------- 
147: 

Hopland 


Sanhedrin------- 


Kekawaka-------- 


10R 


IR 


1A 


9A 


9D 


IR 


9R 


9R 


1R 


9R 


9R 


TABLE 7.--WOODLAND PRODUCTIVITY--Continued 


i 
U 
1 
l Commonly 
| 
l 


Site 
grown index* 
trees 


t 

U 

| 

¡Ponderosa pine--- 
(Douglas fir------ ¦ 97-13 
1 
1 
| 
U 
1 


1 
{Ponderosa pine---/101-134 
1 


+ 

I 

1 

[ 

l 

! 

I 

i 

I 

V 

۱ 

H 

1 

U 

٨ 

i 

iDouglas fir------ | 85-141! 
U U 

I | I 
¡Ponderosa pine---| 98-133! 
¡Douglas fir------ | 97-131! 
I ۱ 
| j ! 
¡Douglas fir------ I 132 | 
t t 

i U I 
'Douglas fir------| 106 | 
' : I 
۱ 1 1 
iDouglas fir------ | 144 | 
i i i 
i i | 
¡Douglas fir------ | 132 | 
U 1 

i 1 l 
¡Douglas fir------ i 106 i 
۱ I y 
Douglas fir------ | 144 | 
i i | 
| | | 
¡Douglas fir------ ! 132. -1 
I 

t I ۱ 
(Douglas fir------ ' 106 | 
1 

1 1 l 
{Black oak-------- | 44 |! 
1 l i 
1 1 1 
U U i 
| | | 
{Black oak-------- | 44 | 
١ U I 
U ۱ i 
l Ponderosa pine---| 111 | 
(Douglas fir------ 113 | 
I 

U 1 1 
iPonderosa pine---! 113 | 
{Douglas fir------ | 106 ! 
| H i 
| i H 
¡Black Qak-------- | 44 | 
1 1 

i U 1 
{Ponderosa pine---| 111 | 
¡Douglas fir------ | 113 | 
U I 
1 I [ 
iPonderosa pine---| 113 | 
(Douglas fir------ | 106 | 
/ | | 
i i ' 
1 U 1 
(Black oak-------- { 44 | 
U { 1 
I U 1 
jPonderosa pine---| 111 | 
¡Douglas fir------ | 113 | 
U U t 
t 1 I 
{Ponderosa pine---! 113 | 
¡Douglas fir------ i 106 | 
U 1 

1 U 


See footnote at end of table. 
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i 
i 
I 
U 
1 
U 
1 
t 
1 
1 
t 
' 
U 
1 
1 
i 
U 
[| 
[| 
[| 
J 
1 
۱ 
I 
I 
I 
[| 
U 
I 
1 
۱ 
t 
t 
[| 
U 
I 
‘ 
[| 
[ 
1 
U 
U 
U 
I 
U 
U 
I 
1 
U 
1 
1 
1 
t 
1 
1 
U 
1 
U 
U 
۱ 
1 
! 
1 
[ 
[ 
| 
V 
I 
I 
t 
H 
1 
t 
! 
| 
I 
I 
U 
1 
I 
1 
U 
[i 
1 
U 
U 
1 
i 
t 
U 
1 
1 
U 
U 
[| 
I 
1 
I 
1 
[| 
' 
t 
U 
U 
' 
1 
I 
+ 
U 
[| 
[| 
[| 
1 
U 
1 
[| 
1 
U 
1 
1 


Moderate 


Severe--- 


Moderate 


evere---7 


S 
Moderate 


Moderate 


oderate--- 


z E 


oderate--- 


IModerate--- 


ert 


Slight--- 


Moderate [Noderate=-- 


Slight--- 


Slight--- 


Moderate--- 


Severe----- 


Moderate iModerate--- 


Slight--- 


Slight--- 


Moderate--- 


Severe----- 


IModerate---- 


!Slight------ 
I 
U 
U 
i 
IModerate---- 
y 
I 
IModerate---- 
U 
U U 
!S1ight------ i 


Moderate---- 


Moderate---- 
S 


oderate---- 


1 
U 
1 
U 
U 
1 
1 
1 
1 
1 
$ 
1 
i 
1 
I 
١ 
U 
1 
Å 
iM 

i 
IModerate---- 
١ 

| 

[| 

iS 

1 
1 
I 
I 
[| 
I 
t 
t 
1 
U 
U 
I 
I 
I 
1 
1 


iSlight------ 


ISlight------ 


| Trees 
i 
i 
i 
t 
1 
I 


Moderate. 


Severe. 


Moderate. 
l 


t 
I 
I 
! 
1 
Severe. 
U 
t 
I 
I 


S 
¡Severe. 
S 


light. 


Severe. 


[i 
1 
I 
I 
I 
1 
1 
1 
‘Severe, 
۱ 

U 

I 


S 
¡Slight. 


Severe, 


ISevere. 
I 


۱ 
IModerate. 


Moderate. 
1 


1 
IModerate. 


Slight. 


¡Moderate. 


۱ 
IModerate. 
1 
| 
1 


¡Slight. 


IModerate. 
i 

1 
¡Moderate. 


[Slight.. 
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TABLE 7.--WOODLAND PRODUCTIVITY--Continued 


H H Potential productivity H | TLimitation for revegetating 
Soil name H : T 1 | exposed subsoil with-- 
and {Ordination} Commonly | Site | Site {Seedling Plant 
map symbol | symbol 1 grown lindex* ¡index mortality competition | Grasses Trees 
n 
1 


| 

trees ¡range | 
i 

| 

1 


1 


' 
O 
148: ! 


I 1 
' U 
I U 
1 [i 
i 1 
1 I! 
U 1 
i U I 
i 1 U 
I l ! i i 
i { I| 1 U 
t I U 1 [| 
| a | | | 
Hopland--------- | 1A ¡Black oak-------- 1 44 ! 5 ¡Moderate (Moderate---1Slight Lo (Moderate. 
u I 
I U H I I 1 I i 
Witherell. H i i | I i I | 
۱ 1 1 ۱ 1 t 1 { 
| i i t i i I i 
Sguawrock. \ ! ! 1 ! í ! ! 
J 1 t i ! 1 t ١ 
149: | i i i i i i I 
Hopland--------- | 1A Black oak-------- | 44 | 5 {Moderate |Moderate---|Slight------ iModerate. 
i ¡Oregon white oak ! === | ] ! H 
t 1 U 1 
1 ۱ U 1 r U 1 U 
Witherell----- )سه‎ {Blue oak--------- | === | === | i i i 
۱ I 1 i U 
' 1 1 i 1 U U ' 
Squawrock. 1 ١ 1 ! i ! | ! 
I 1 I U l 1 I! U 
[ 1 ۱ U I I i I 
150: | | i | i | | i 
Hopland--------- { IR IBlack oak-------- | 44 ¦ 5 {Moderate |Moderate---|Slight------ iModerate. 
i U I ۱ 1 { t t 
r U [| u 1 i U U 
Wohly----------- ! BR ¡Douglas fir------ | 118 i 10 ¡Moderate iModerate---iSlight T----- IModerate. 
' 1 t 
1 1 J I U l U 1 
151: i ! i ] i i | i 
Hopland--------- H 1R ¡Black Oak--------| 44 i 5 ¡Moderate ¡Moderate---|Slight------ Moderate. 
I 1 I 1 t 
[] i I y t i I I 
Wohly----------- ! 8R ¡Douglas fir------l 118 1 06 (Moderate iModerate---lSlight------ ¡Moderate. 
U U I 
1 1 U [ 1 1 I i 
152, 153: | | i i i 1 i l 
Hopland--------- i IR ¡Black oak-------- | 44 | 5 {Moderate !Moderate---!Slight------ IModerate. 
١ {Blue oak--------- | === | --- dSevere---iSlight----- ISevere------ ¡Severe. 
1 ¡Oregon white oak | --- | --- | I t i 
| i I | i i i i 
Woodin---------- ; 8 {Blue oak--------- i سس‎ do | i i i 
' {Oregon white oak | i i | | 
| i | i i | | i 
154: | | | i i i I i 
Kekawaka-------- | 14A {Ponderosa pine---! 147 | --- {Slight---!Severe----- ISlight------ Slight. 
i {Douglas fir------ 1 154 | 8 | I i i 
| | | | | | | | 
Casabonne------- ! 11A ¡Douglas fir------ 153 ! 5 ¡S1ight---¡Severe ----- \Slight------ ‘Slight. 
1 U L| 
I I I 1 I I I 1 
Wohly----------- i 8A ¡Douglas fir----~-{| 118 | 10 (Moderate |Moderate---|Slight------ Moderate. 
I [i 1 1 1 L| 
1 J ' I 1 1] 1 1 
155: | i i i i i | i 
Kekawaka--------| 14R {Ponderosa pine---| 147 | --- ISlight---!Severe-----!Slight------ Slight. 
! {Douglas fir------ | 156 } 8 I i i i 
| ING | | | 
Casabonne------- | 10R ¡Douglas fir------ | 144 1 === |Slight---|Severe ===== ¡Slight نان‎ ¡Slight, 
١ 1 ۱ 1 I 1 1 I 
Wohly----------- BR ¡Douglas fir------ | 118 | 10 ¡Moderate ¡Moderate---¡Slight T----- IModerate. 
I t [ 1 
U I ۱ i U ۱ 1 1 
157: | i i i i i H i 
Mayacama-------- |١ 8 jBlack oak------- : 35 | === |Severe---iSlight----- ISevere------ iSevere. 
I I t 1 t 
[i [i U U U I U 1 
Hopland--------- ! 1R ¡Black Oak-------- | 44 | 5 {Moderate |Moderate---|Slight -T----- (Moderate. 
U 1 4 
[| I i [ i i [] 
Etsel. H | | | i i i i 
U t ١ t 1 ۱ 1 U 
1 : I 1 $ I 1 i 
158: | i 1 ! H 1 
Maymen. | | i i H i i i 
I ' ' [ I t [| 1 
U U t U 1 U U U 


See footnote at end of table. 
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TABLE 7.--WOODLAND PRODUCTIVITY--Continued 


H H Potential productivity H T TLimitation for revegetating 
Soil name H l ! exposed subsoil with-- 
and Ordination Commonly Site | Site {Seedling | Plant 


1 

1 

U 

i 

map symbol | symbol grown index* {index ¡mortality!competition 

1 1 

1 

i 


I 
rH 
U 
I 
t 
1 
[| 
1 
(I 
U r 
U 1 ' 
I [ I 
158: i I I 
Etsel. i i i i 
H H i i i 
Hopland--------- ! 1A ¡Black oak-------- ! 44 1 5 (Moderate IModerate---|Slight------ ¡Moderate. 
i H 
i ! I ' I 1 I 
163, 164: i i i i | | i 
Nashmead-------- | 6R ¡Douglas fir------ I 105 | 10 jSevere---[Moderate---|Slight------ {Severe. 
! 1 ' I 1 t I 
! 1 t ۱ I ١ 1 
Updegraff------- I 6R ¡Douglas fir------ ! 101 | --- ¡Moderate ISevere----- Slight------ ¡Moderate. 
t ! [L| 1 U H 
i U I I i t t 1 
Woodin---------- ¦ 6R ¡Douglas fir------ | 97 | 17 lSevere---!Slight----- ISevere------ i Severe. 
! t t 1 I I U U 
1 U i y i I 4 1 
165, 166: i H 1 i | i i i 
Nashmead-------- | 6R ¡Douglas fir------ | 105 | 10 |Severe---|Moderate---|Slight -T---- ISevere. 
1 U [j U 1 
[| U [ U U 1 1 [| 
Woodin---------- | 6R ¡Douglas fir------ | 97 | 17 lSevere---|S1light----- | Severe------ ISevere. 
1 I 1 U ۱ i I ۱ 
t 1 [ 1 i [ U Li 
167, 168: | MEME | | | 
Neuns----------- | #8 ¡Ponderosa pine---| 106 | 15 Moderate lModerate---lSevere------ Severe. 
¡Douglas fir------ | 113 ! =-=- | H i ! 
| | | i i i | i 
Bluenose-------- | 10R {Ponderosa pine---| 120 | --- {Moderate !Moderate---!Slight------ ¡Moderate. 
| Douglas fir------ | 129 | 8 | i | ! 
I I I I i 
I I i 1 1 1 I I 
Tyson----------- ! 1R ¡Brewer oak------- | === | --  dSevere---|Moderate---|Moderate----|Severe. 
[| ! I 1 1 i U 
i 1 U 1 [ i 1 U 
169: I ۱ | i i i i i 
Ornbaun--------- ! 15A | Redwood---------- | 152 | 13 [Slignt---|Severe----- iSlight------ iSlight. 
! ¡Douglas fir------ 1 155 | 6 | H 1 1 
| | End | | | 
Zeni------------ | 11A IRedwood---------- | 127 | 17 {Slight---!Severe----- ISlight------ ISlight. 
! ‘Douglas fir------ | 129 | 10 | i i i 
4 i 1 1 I 1 1 I 
١ i 1 1 U 1 I 1 
170: | i E | | | 
Ornbaun--------- | 15R iRedwood---------- | 152 | 13 [Slignt---|Severe----- 'Slight------ Slight. 
i !Douglas fir------ | 155 ! 6 | ! ! i 
I I 1 t U 1 
U I 1 1 1 l U ' 
Zeni------------ | 7 | Redwood---------- 1 127 | 17 [Slight---|Severe----- jSlight------ ¡Slight. 
i {Douglas fir------ | 129 | 10 | i H \ 
i | i i i i | H 
171: | | | | | | i 1 
Ornbaun--------- H 15R IRedwood---------- | 152 | 13 |Slight---|Severe----- ISlight------ ISlight. 
1 ‘Douglas fir------ ¦ 155 ! 6 | | i I 
U 1 ۱ i I U ! L| 
t ۱ 1 i t I 1 U 
Zeni------------ | 11R |Redwood---------- | 127 | 17 !Slight---|Severe----- {Slight----~ -|Moderate. 
i ¡Douglas fir------ ! 129 ! 10 ! ! | | 
i | i i H i i i 
172: i I i i { i I | 
Pardaloe-------- | 8R ¡Douglas fir------| 122 ! 4 {Severe---}Slight----- IModerate----lSevere. 
I U U L 1 1 1 
I U I ' r ۱ i U 
Kekawaka-------- | TAR {Ponderosa pine---; 147 | ---  ¡Slignt---|Severe--=-- ISl1ight------ Slight. 
i {Douglas fir------ | 154 ! 8 | | i i 
i 1 ۱ ! 1 I 1 
1 i I t I ۱ l 1 
Casabonne------- I 10R ¡Douglas fir------ 1 144 | --- [Slight---|Severe-=="- iSlight------ Slight. 
۱ 1 1 I 1 ۱ 
I t t I 1 I U 1 
173: i i i i i I i | 
Pardaloe-------- i 8R ¡Douglas fir------ | 122 | 4 [Severe---|Slight-----|Moderate----|Severe. 
I 1 u i 1 [ 1 
t 1 L| U U 1 ۱ 1 
Woodin---------- 6R ¡Douglas fir------] 97 | 17 |Severe---!Slight----- ISevere------ ISevere. 
I I U I i U 
1 U U U 1 


See footnote at end of table. 


286 Soil Survey 


TABLE 7.--WOODLAND PRODUCTIVITY--Continued 


I ' 1 
Soil name H H | ! exposed subsoil with-- 
and ‘Ordination| Commonly ! Site | Site {Seedling | Plant | 
map symbol | symbol | grown !index* index mortality {competition} Grasses U Trees 
i l trees | ¡range | 1 ! ! 
' i 1 I 1 U ۱ t 
i i i | | i I t 
173: i / I | i | | | 
Casabonne------- 1 10R ¡Douglas fir------ i 144 1 --- ¡Slight---¡Severe ----- iSlight -T----- ¡Slight. 
1 I 1 1 I [| { i 
174: ; i i i i i | | 
Pardaloe-------- | 8R ¡Douglas fir------ | 122 | 4 ¡Severe=""¡Slight ----- iModerate----iSevere. 
t i 1 ۱ 1 ١ I 1 
Woodin---------- 1 6R ¡Douglas fir------ | 97 1 17 iSevere---iSlight T---- ¡Severe ------ ¡Severe. 
i U U I 4 t t 1 
191: i | i i i i 1 i 
Sanhedrin------- | IOR ‘Ponderosa pine---! 121 | 13 {Slight---|Moderate---/|Slight------ iModerate. 
| ¡Douglas fir------ | 125 | 10 | | | ! 
i i 1 I 1 I I I 
Asabean--------- | 11R ‘Ponderosa pine---! 129 | --- {Moderate |Moderate---|Slight------ IModerate. 
! {Douglas fir ' 122 | 11 | i i i 
I I 1 
I (I I 1 I 1 t 1 
Speaker--------- |! BR {ponderosa pine---| 106 | 25 {Moderate lModerate---|Slight------ IModerate. 
| ¡Douglas fir------ | 107 | 15 | | 1 
i i i i i | i | 
192: I i i i i i i H 
Sanhedrin------- |! 78 !Ponderosa pine---! 121 | 13 {Slight---|Moderate---|Slight------ Moderate. 
| ¡Douglas fir------ | 125 1 10 1 | 
[| i [| 1 (I U I ' 
Asabean--------- | 11R !Ponderosa pine---| 129 | --- {Moderate jModerate---|Slight------ IModerate. 
1 ¡Douglas fir------ | 122 | 11 ! i i | 
1 i I 1 U H t ' 
Speaker--------- | 8R 'Ponderosa pine---| 106 | 25 {Moderate |Moderate---|Slight------ IModerate. 
! ¡Douglas fir------ ! 107 | 15 | U i ! 
i i i i i I I i 
193: | | i I i I i i 
Sanhedrin------- ! 10A | Ponderosa pine---! 121 ¦ 13 {Slight~--|Moderate---|Slight---~-- Moderate. 
| (Douglas fir------ i 125 ! 10 ! i | ! 
| U U U I U i 1 
Kekawaka-------- i 14A !Ponderosa pine---| 147 | --- [Slight---|Severe----- ISlight------ ¡Slight. 
1 ¡Douglas fir------ 1 154 | 8 | ! | i 
| | | E d | | ! 
Speaker--------- |! BA !Ponderosa pine---! 106 | 25 {Moderate |Moderate---|Slight------ !Moderate. 
| ¡Douglas fir------ 1 107 | 15 | | | i 
| | | ae | | 
194: 1 | | i i I i i 
Sanhedrin------- ١ 10R ‘Ponderosa pine---! 121 | 13 jSlight---|Moderate---|Slight------ Moderate. 
! ¡Douglas fir------ | 125 i 10 | | ! ! 
U U U i i 1 t 1 
Kekawaka-------- I 14R 'Ponderosa pine---! 147 | --- [|Slignt---¡Severe----- iSlight------ \Slight. 
| (Douglas fir------ | 154 | 8 | ! | ! 
I H | i i i i i 
Speaker--------- | BR ‘Ponderosa pine---! 106 | 25 {Moderate |Moderate---|Slight------ ¡Moderate. 
l {Douglas fir------ 1 107 | 15 | i H | 
| | i H i i i i 
195: i i I | I i i i 
Sanhedrin------- l 10R 'Ponderosa pine---| 121 | 13 |Slight---|Moderate---jSlight------ !Moderate. 
! ¡Douglas fir------ 125 ! 10 ! ! | | 
1 I U U t 1 1 U 
Kekawaka-------- ! 14R 'Ponderosa pine---! 147 | --- {Slight---|Severe----~{Slight------ ISlight. 
| ¡Douglas fir------ | 154 | i i i i 
H 1 | H | i i i 
Speaker--------- | #8 !Ponderosa pine---| 106 | 25 {Moderate |Moderate---(Slight-----= IModerate. 
¡Douglas fir------ | 107 ! 15 | 1 ! I 
۱ I [ U 


See footnote at end of table. 
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TABLE 7.--WOODLAND PRODUCTIVITY--Continued 


Potential productivity T T TLimitation for revegetating 
Soil name H 1 exposed subsoil with-- 
Commonly Site Site {Seedling | Plant 


map symbol symbol index* {index ¡mortality¡competition Grasses Trees 


i 
trees range | i 


I 
۱ 
i 
and {Ordination 
I 
t 
[i 
I 


I 1 
U I 
t 1 ! I 
i l I i 
1 t U H i 
I 1 1 1 t 
1 1 U U 1 
1 [| I F 4 
i i 1 1 1 
U U ۱ I 1 t 1 
1 = 1 1 [| 1 1 1 
! L| I 1 1 ! 1 I 
196: | I i | i i | | 
Shortyork. { i | | I | i i 
| i | i i i i i 
Tyson----------- i IR {Brewer oak------- | == | د‎ |Severe---|Moderate---|Moderate----|Severe. 
I i [| t 1 ! I 
i i I 1 i 1 U I 
Witherell. | i H ! i i i I 
U IL I U U U U 1 
I a t t U 1 D. 4 
205, 206: | i i i i i i i 
Tyson----------- i IR {Brewer oak------- I === | --- ISevere--- Koderate--- jModerate----|Severe. 
i i 1 ! 1 1 1 
i ' 1 t 1 U U t 
Updegraff------- ! 6R Douglas fir------ | 101 | --- {Moderate |Severe----- ¡Slight ------ IModerate. 
U I I 1 ! I t 
U ۱ U t 1 | 1 I 
207: | i i i i | i i 
Updegraff------- | 6R ¡Douglas fir------ | 101 | --- {Moderate |Severe----- ISlight------ IModerate. 
I ۱ U t 1 U 
1 O I ١ i i U I 
Sanhedrin------- i IOR ¡Ponderosa pine---} 121 | 13 {Slight---!Moderate---!Slight------ IModerate. 
! {Douglas fir------ 1 125 ! 10 ! | | i 
i i | i | | j i 
208, 209: i i i | | i i i 
Updegraff------- | 6R ¡Douglas fir------ i 101 | --- {Moderate lSevere----- ISlight------ ¡Moderate. 
U 1 1] t ۱ 1 
1 i 1 i 1 1 U 1 
Speaker--------- H BR {Ponderosa pine---| 106 | 25 {Moderate !Moderate---!Slight------ IModerate. 
! ¡Douglas fir------ 1 107 | 15 | ! | ! 
1 1 I l I 
U [| ' 1 U I U U 
Neuns------2----- i 8R IPonderosa pine---! 106 | 15 ‘Moderate !Moderate---lSevere------ ISevere. 
i Douglas fir------ | 113 | --- | | | | 
i [| 1 1 I U I I 
1 1 ۱ i I I ١ I 
211: | 1 i | | | | i 
Witherell. | i i i I i I i 
i | i | i i i i 
Hopland--------- ! IR ¡Black oak-------- | 44 | 5 Moderate lModerate---|Slight------ IModerate. 
I {Oregon white oak | ~=- | === | H i i 
! Blue oak--------- | === foe d i | | 
I t U I U t 1 I 
U I 1 U I I 1 U 
Sguawrock. i | | | ١ i | | 
U t 1 1 I ! U ! 
t 1 1 4 l I 1 I 
212: 1 1 1 | | i i ! 
Wohly----------- | BR {Douglas fir------ I 118 | 10 {Moderate |Moderate---!Slight------ i Moderate. 
I| U 1 I H ۱ U F 
U U U r [i u U 1 
Casabonne------- H 11R ¡Douglas fir------ | 153 ! 5 ¡Slight---¡Severe ----- {Slight------ Slight. 
U ' 1 I ١ I [i 
I [ I 1 I U 1 I 
213: i | | i i i i i 
Wohly----------- | 8R ¡Douglas fir------ 1 118 | 10 ¡Moderate iModerate---|Slight------ ¡Moderate. 
U 1 I I I U i 
! ١ ! I i i 1 [| 
Casabonne------- | 10R ¡Douglas fir------ 144 | --- {Slight--~}Severe ----- 'Slight------ ¡Slight. 
۱ U 
1 t 1 t 1 U i 1 
Pardaloe-------- ! 8R ¡Douglas fir------ | 122 | 4 iSevere---iS11ght-----jModerate----|Severe. 
١ 1 I ۱ Li I 
1 i F V t I 1 ! 
215: | | | لسن‎ | | | 
Xerochrepts----- | 722 ¡Ponderosa pine---!101-134! --- {Moderate !Severe----- IS1ight------ ‘Moderate. 
! A, [Douglas fir------ 185-141] --- | | | I 
! U tH [| U L| t I 
1 I 1 I i [| 1 I 
Haploxeralfs----| 7-12 {Ponderosa pine---!101-134! --- Moderate !Severe-----!Slight------ ¡Moderate. 
i A,C,F |Douglas fir------ | 85-141} --- | i i i 
U ۱ U 1 , 1 [L| 
1 i | U I r U 1 
Argixerolls----- | 7212 ¡Ponderosa pine---| 98-133! --- {Moderate |Severe----- {Slight------ IModerate. 
| AW ¡Douglas fir------ | 97-131] --- 1 H H 
i 1 I ۱ I 
t t U 


See footnote at end of table. 


288 Soil Survey 
TABLE 7.--WOODLAND PRODUCTIVITY--Continued 
aaa _ _——_  -_ q IAAF ion Tor revesetakina 
I Potential productivity H i Limitation for revegetating 
Soil name i H | 1 exposed subsoil with-- 
and {Ordination Commonly Site | Site |Seedling | Plant 
map symbol | grown Grasses Trees 
{ 
i 


216: 
Xerochrepts----- 


Haploxeralfs---- 
Argixerolls----- 


219: 
Yellowhound----- 


Kibesillah------ 


Ornbaun -=-= 


220: 
Yellowhound----- 


Kibesillah------ 


225: 
Yorktree-------- 


226: 
Yorktree-------- 


Hopland--------- 


Woodin---------- 


227, 228: 
Yorktree-------- 


Yorkville. 


U 
1 
i 
I 
symbol | 
1 
| 
{ 
I 


7-12 {Ponderosa pine---|101-134! 
A,F,R [Douglas fir------ | 85-141] 
U 
[| I [ 
7-12 Ponderosa pine---|101-134| 
A,C,F,RiDouglas fir------ | 85-141; 
I U 1 
7-12  lPonderosa pine---| 98-133| 
A,W,R ¡Douglas fir------ | 97-131} 
I U 
| ! 
12R IRedwood---------- | 135 
¡Douglas fir------ | 143 
I! [| 
U U 
7R IDouglas fir------ ! 109 
Redwood--======== i 109 
$ 
1 1 
15R IRedwood---------- | 152 
{Douglas fir------ | 155 
| | 
r ! 
12R 'Redwood---------- | 135 
(Douglas fir------ 143 
I 
I t 
7R {Douglas fir------ | 109 
| Redwood---------- 1 109 
I 
| | 
1R Black oak-------- | 30 
‘Oregon white oak | --- 
¡Blue oak--------- | --- 
1 
1 U 
1R {Black oak-------- | 44 
¡Oregon white oak | --- 
¡Blue oak--------- | === 
I 
i U 
1R lOregon white oak | سس-‎ 
¡Blue oak--------- ٢ وم‎ 
i i 
1R IBlack oak-------- | م0‎ 
lOregon white oak | --- 
¡Blue cak--------- | --- 
U 1 
IR {Black oak-------- | 44 
lOregon white oak | --- 
¡Blue oak--------- | --- 
1 t 
i I 
1R ‘Oregon white oak | --- 
¡Blue oak--------- bo 
i i 
i i 
1C {Oregon white oak | --- 
i 


IBlue oak--------- i 


See footnote at end of table. 


1 
Li 
H 
[| 
[ 
[| 
U 
1 
1 
[| 
۱ 
t 
[| 
I 
U 
1 
t 
[| 
[| 
U 
U 
1 
i 
U 
U 
1 
1 
1 
i 
[| 
U 
U 
[| 
U 
I 
[| 
1 
1 
U 
1 
1 
i 
1 
[i 
U 
1 
t 
t 
U 
I! 
U 
t 
U 
U 
U 
U 
U 
t 
[i 
! 
U 
1 
U 
U 
U 
I 
1 
I 
I 
1 
[i 
1 
1 
I 
I 
U 
U 
I 
I 
١ 
! 
I 
I 
U 
(I 
t 
i 
U 
I 
i 
i 
1 
U 
[ 
١ 
' 
i 
U 
I 
I 
1 
1 
J 
t 
! 
1 
1 
I! 
/ 
I 
| 
1 
I 
I 
١ 
! 


Moderate 


Moderate 


Moderate 


Moderate 


Moderate 


Moderate 


Moderate 


Moderate 


Moderate 


Severe--- 


Moderate 


Moderate 


Severe--- 


Moderate 


I 
[ 

١ 

! 

H ! 

1 

i 

1 

t 

١ 


t 
1 
| U 
| 1 
! [ 
trees i {range | ! 
! 1 
t 
| 1 
! 1 
I 


i 
iSlight------ 


1 
L| 
1 
IModerate---- 
I 
[| 
t 


ISlight------ 
i 
U 
۱ 
۱ 


IModerate---- 


Moderate---- 


i 
Moderate. 


Moderate. 
U 


1 
IModerate. 


‘Moderate. 


Severe. 


‘Slight. 


Moderate. 


Severe. 


¡Moderate. 


I 
t 
i 
1 
(Moderate. 
I 
I 
I 
U 


Severe. 
I 


¡Moderate. 


Moderate. 


¡Severe. 


IModerate., 
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TABLE 7.--WOODLAND PRODUCTIVITY--Continued 


T T Potential productivity H T TLimitation for revegetating 
Soil name | ! T H 1 i |. exposed subsoil with-- 
and Ordination | Commonly ! Site | Site (Seedling | Plant | T 
map symbol | symbol | grown !index* [index {mortality{competition; Grasses | Trees 

1 i trees ٢ {range | H | | 
١ I U 1 1 1 ! U 
U I I 1 I 1 U U 
۱ U I 1 1 r I + 
231: | | 1 / i i i ] 
Yorkville. | | ! H i | | | 
I I | i i i i i 

Hopland--------- ! 1R Black oak-------- ! 44 | 5 {Moderate !Moderate---|Slight------ "Moderate. 
1 ‘Oregon white oak | --- | --- | i ! 1 
| Blue oak---------i =-= i =-= | | 1 | 
1 ! U t U I t I 
I 1 U U I i 1 1 
234: i i i 1 I I i i 
Yorkville. | | | 1 i i i i 
i i | | i I i i 

Yorktree-------- H 1C {Blue oak--------- | === | --- {Moderate |Severe----- iISlight------ {Moderate. 
i {Oregon white oak | --- | --- | | | i 
! !Interior live oak! --- | --- | | | i 
i ! i i i i i j 
Squawrock. | | | i i ] i i 
۱ U I ! I 1 1 t 
1 t U 1 ۱ U t L| 
235: | i i 17 i i H | 
Yorkville. ! i i i | i i i 
i i | i i | i | 

Yorktree-------- | IR {Blue oak--------- | --- | --- Moderate |Severe----- iSlight------ (Moderate. 
1 ‘Oregon white oak | --- | --- | i H i 
1 ‘Interior live oak} --- | --- | | | 1 
[ 1 1 1 t 1 y t 
U I l i i I ١ I 
Squawrock. H i i i i i H i 
1 I! ! I [| U I I 
1 H 1 U ! V U U 


* See text for explanation of site curves used. 
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TABLE 8.--WOODLAND OPERABILITY 


(See text for definitions of "slight," "moderate," and "severe." Only the soils suitable for 
production of commercial trees are listed. Absence of an entry indicates that data were not 


available) 
H Hazard of sheet and rill erosjon-- 
Soil name | Equipment Hazard of soil H 
and | limitations damage from-- On bare soil | When yarded by-- 
map symbol | surface T 
1 
i 
1 


I 

t 

1 

| Tractor | Skyline 
i i systems 
1 
I 
U 
I 
U 
t 


101: 


H 
U 
I 
i 
1 
i ' 
t V 
I [ 
| | 
Asabean--------- jSlight-------- -jSlight---|(Slight--------- iModerate-------- ¡Slight----¡Slight. 
1 U ! 1 
1 1 i 1 } I 
Sanhedrin------- (Slight--------- ¡Slight--"¡Slight ia IModerate-------- iS1ight----jSlight. 
L| I 
۱ 1 ١ t I i 
102: i | I i i i 
Asabean----- ~---!Moderate~------ 'Slight---{Slight--------- (Moderate -------- iModerate Slight. 
I 1 i t I 
I U U i 1 U 
Sanhedrin------- |Moderate- ====== ISlight---|Slight--------- IModerate-------- (Moderate Slight. 
I 1 i t 
1 4 1 1 i 1 
Speaker--------- ¡Moderate ------- ¡Slight---¡Moderate T--—--- ISevere---------- IModerate {Slight. 
۱ ' U I 
t ١ U 1 i I 
103: i i | i i i 
Asabean--------- ISevere--------- ¡Moderate ¡Slight --------- I Severe-----=- ----|Moderate  |Slight. 
U [i 1 u 
1 I U 1 u 1 
Speaker--------- ISevere--------- ¡Slight---¡Moderate T------ ¡Severe ---------- ¡Severe----[|Slight. 
1 I I i 
1 i 1 U I 1 
Neuns----------- | Severe---- ----- ¡Slight---¡Slight Sono ¡Severe ---------- {Moderate ¡Slight. 
1 1 
U H 1 i 1 J 
106: i i ١ i i i 
Bluenose-------- IS1ight--------- |Moderate Slight (Moderate -T------- ¡Slight----|Slight. 
1 t ١ 1 
I 1 1 I U 1 
Neuns-----------[S1light--------- IS1ight---jSlight--------- ¡Moderate=======" IS1ight----[Slight. 
I t 
i 1 ۱ U t ١ 
Gudgrey--------- ISlight--------- iSlight---iSlight -T-------- [Moderate -T------- iSlight----iSlight. 
U 1 1 
t I 1 I i t 
107; i H i i I | 
Bluenose-------- (Moderate------- (Moderate ISlight--------- ISevere---------- iSlight----iSlight. 
1 1 I I 
I 1 U I I I 
Neuns----------- iModerate------- iS1ight---jSlight ========= iSevere---------- iSlight----[Slight. 
1] F U I I 
I t I 1 ١ 1 
Gudgrey--------- iModerate------- iSlight---|Slight--------- | Severe-----=-- --|Slight----|Slight. 
I u t 1 ٨ t 
1 1 I 1 J f 
108: i ۱ I | i i 
Bluenose-------- ISevere--------- IModerate !Slight--------- ¡Severe -T------- --|Moderate  |Slight. 
[| 1 ' I! U 
[i 1 U i U U 
Neuns----------- ISevere--------- ISlight---iSlight--------- ISevere---------- iModerate ¡Slight. 
t 1 ۱ I 
1 1 1 1 I 1 
Gudgrey--------- ISevere--------- ¡Sl1ght---¡Slight nc ¬~=-- | Severe i Gal ام‎ (Moderate 1S1ight. 
U 1 1 
I 1 i I i I 
109: i I I i i I 
Casabonne------- ISlight--------- ISlight--- |Moderate------- IModerate------- -|Slight----|Slight. 
I U I U U ۱ 
t ۱ U i I J 
Wohly----------- ISlight--------- ISlight---jModerate------- iModerate-------- ISl1ight----|Slight. 
! ۱ ۱ 1 (I ۱ 
U t 1 i 1 t 
110: | | | | | 
Casabonne------- IModerate------- ISlight---|Moderate------- ISevere---------- Moderate {Slight. 
I H 1 I [i U 
t | U U U ۱ 
Wohly----------- iModerate------- ¡Slight---¡Moderate سو وې‎ ¡Severe حسم‎ Moderate ‘Slight. 
1 t U U 
1 t U 1 U t 
111: H j i i i i 
Casabonne------- iSevere--------- |Slight---|Moderate------- [Severe اس ملت‎ IModerate ‘Slight. 
U ۱ U [ ۱ 
1 U U ! i I 
Wohly----------- ¡Severe =======m |Slight---|Moderate o ¡Severe ج‎ | Severe----|Moderate. 
[| 
i I 1 U 1 1 
Pardaloe-------- Severe T-------- iSlight---|Slight--------- | Severe ¡Moderate Slight. 
1 ۱ I 
1 i 
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TABLE 8.--WOODLAND OPERABILITY--Continued 


Hazard of sheet and rill erosion-- 


t I U 
Soil name | — Equipment | Hazard of soil i H 
and | limitations | damage from-- | On bare soil | When yarded by-- 
map symbol H ! i ! surface H 
i | Fire | Compaction | ¦ Tractor | Skyline 
| | / ! i | systems 
| | | | | 
t U 4 t 4 ۱ 
l16-------------- ISevere--------- {Slight---|Slight--------- ISevere---------- ¡Moderate  |Slight. 
Cumminskey | l | | | i 
I | i i I i 
129: I i i i i i 
Gschwend-------- iSlight--------- (Slight--- |Moderate--=---- iSlight---------- |Slight----|Slight. 
I 1 U ! U 
i U ' I 1 [ 
Frenchman------- iSlight--------- iSlight---jSlight--------- iSlight---------- ¡Slight----¡Slight, 
1 U t I 1 
U V ۱ [| I 1 
130: i 1 ! 1 | i 
Gudgrey--------- ¡Slight E ¡Slight---¡Slight ere IModerate-------- iSlight----{Slight. 
I U l U 
U 1 I i 1 i 
Bluenose-------- iSlight-- o ¡Moderate ¡Slight -T-------- (Moderate -------- ISlight----[Slight. 
[| I 
U ۱ 1 I U I 
Neuns----------- {Slight ا ام‎ ISlight---|Slight--------- IModerate-------- {Slight----{Slight. 
t 1 1 1 
i [ 1 [ 1 U 
131: ! ۱ i i i i 
Gudgrey--------- iModerate-------|Slight---lSlight--------- ISevere---------- ISlight----!Slight. 
H I + I U U 
U t U i i ۱ 
Bluenose-------- iModerate------- {Moderate lSlight--------- ISevere---------- iSlight----{Slight. 
1 1 [| 1 1 t 
i 1 i U [ I 
Neuns----------- IModerate------- iSlight---]Slight--------- ISevere---------- iSlight-~~-!Slight. 
U t t ! ! t 
$ 1 [| [ 1 U 
132: i I H | I i 
Gudgrey--------- ISevere--------- iSlight---|Slight--------- ISevere---------- ¡Moderate 'Slight. 
t [| 1 1 ۱ 
1 1 ۱ l 1 U 
Bluenose-------- |ISevere--------- ¡Moderate |Slight--------- lSevere---------- ¡Moderate Slight. 
1 I u 1 I 
1 I I I 1 1 
Neuns----------- ISevere--------- iSlight---|Slight--------- ISevere---------- ¡Moderate Slight. 
1] (I t 1 H 
1 t t i ۱ 1 
134: 1 ! i ' | I 
Haploxeralfs----|Slight-Mođerate|Slight---|Moderate-Severe!Slight---=------ (Slight----|Slight. 
t t , I 1 
1 1 I t [i i 
Argixerolls----- ISlight--------- {Slight---|Moderate-Severe!Slight---------- ISlight----1Slight. 
I ۱ U 1 
I| ۱ 1 1 1 I 
135: | | | | | i 
Haploxeralfs, | U i ! ' 1 
wet------------ iModerate-Severe[Slight---lModerate-Severe |Slight---------- iSlight----{Slight. 
I U i i ' 
1 1 1 U U U 
Argixerolls----- ISlight--------- iS1ight---iModerate-Severe;Slight -T---—------ iISlight----|Slight. 
(I 1 y ! ۱ 
t u t 1 U U 
138: | 1 | 1 1 i 
Holohan--------- jSlight--------- ¡Slight---¡Slight ووخ يي‎ ¡Moderate Ane ae ¡Slight----iSlight. 
1 1 U [ 
i ۱ | 1 1 ' 
Hollowtree------ ISlight--------- ¡Moderate ISlight--------- iModerate-------- ISlight----|Slight. 
, 1 U 1 U 
i 1 1 t 1 I 
Casabonne------- ¡Slight --------- ¡Slight---¡Moderate ======= IModerate-------- ISlight----[Slight. 
[i 1 1 1 
U t i ! I I 
139: | i i | | i 
Holohan--------- IModerate------- {Slight---!Slight--------- ISevere---------- {Moderate !Slight. 
1 t 1 U I U 
U i 1 ' U U 
Hollowtree------ IModerate------- ‘Moderate {Slight--------- ¡Severe -T--------- {Moderate !Slight. 
[ U ۱ t 1 
i I t i 1 1 
Casabonne------- IModerate------- ISlight---|Moderate------- !Severe---------- ‘Moderate {Slight. 
I 1 I 1 t I 
1 U [ 1] U U 
140: i i 1 | 1 1 
Holohan--------- | Severe--------- ISlight---!Slight-------== ISevere---------- ¡Moderate ¡Slight. 
۱ I U F U ۱ 
| I r 1 U t 
Hollowtree------ [Severe --------- [Moderate ISlight--------- ISevere---------- IModerate  iSlight. 
' ١ t 1 
t 


U U 1 t [ 
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TABLE 8.--WOODLAND OPERABILITY--Continued 


Hazard of sheet and rill erosion-- 


i 
[| $ 
Hopland--------- [Severe -T-------- ISlight---lModerate------- ISevere---------- iSevere--~-|Moderate. 
i J i t 
t 


I i 


I 1 J 
Soil name | Equipment | Hazard of soil H T 
and | limitations | damage from-- | On bare soil | | When yarded by-- 
map symbol i | 1 i surface H I 
! { Fire | Compaction | | Tractor ! Skyline 
! ! ' I ! | systems 
١ 1 [ ۱ I , 
I i i i | i 
141-------------- IModerate------- ISt1ight---iModerate------- ISevere---------- {Moderate !Slight. 
Hopland | i i i i i 
| | | | l 
142------ T------- |Severe--------- i Slight---|Moderate------- [Severe---------- iSevere----|Moderate. 
Hopland i I i h i i 
1 I [i t " U U 
4 I 1 U I 1 
145: | 1 | | 
Hopland--------- ISlight--------- ¡Slight--- Moderate -T------ ¡Moderate -------- iSlight----{Slight. 
[| 4 U 1 
U U 1 I I t 
Sanhedrin------- ¡Slight Somo iSlight---!Slight--------- (Moderate -------- ¡Slight----¡Slight. 
U ! 1 
[| H i 1 I L| 
Kekawaka-------- ISlight--------- Slight--- /Moderate-------|Moderate-------- iSlight----|Slight. 
[ [| 1 1 U 1 
U [ I 1 l i 
146: ! | | | | | 
Hopland--------- IModerate------- 'Slight--- |Moderate------- | Severe ---4------- {Moderate !Slight. 
U 1 ۱ Li U 
I I U ١ t 1 
Sanhedrin------- {Moderate ------- ISlight---j|Slight--------- lSevere---------- ¡Moderate ¡Slight. 
U ! ! 1 
[ 1 1 1 1 1 
Kekawaka-------- IModerate------- ISlight--- Moderate -T------ ¡Severe ---------- IModerate {Slight. 
Li 1 I J 
1 1 | 1 t I 
147: | | | | 
Hopland--------- !Severe------ =--¡Slight---¡Moderate -T------ ISevere---------- ISevere---- (Moderate, 
1 1 U U l t 
1 1 4 1 U F 
Sanhedrin------- ¡Severe ------ =--¡Slight---¡Slight -T-—----- [Severe ---------- IModerate Slight. 
I t 
1 1 ۱ I t I 
Kekawaka-------- [Severe T--—------ ¡Slight---¡Moderate a ¡Severe T--------- iSevere----jSlight. 
I 
I ۱ U i í H 
148: i / i i I | 
Hopland---------|Slight--------- IS1ight---jModerate monas ¡Moderate -T------- ISlight----1Slight. 
U i t 
1 I 1 U 1 1 
Witherell. | i | i | i 
i i i i | i 
Squawrock. i i | I ] 1 
1 U t i 1 t 
1 I 1 i U U 
149: | H i 1 | i 
Hopland--------- IModerate------- ISlight---|Moderate------- ISevere---------- ¡Moderate ¡Slight. 
U [| 1 U I 
1 1 1 1 U $ 
Witherell. i f H i I i 
| | f | 
Squawrock. | H i j | i 
I 1 1 1 H 1 
I I U 1 1 i 
150: | i i I | | 
Hopland--------- IMcderate------- ¡Slight---¡Moderate ======= ! Severe----- -----|Moderate (Slight. 
t l t U J 
i U ۱ r i I 
Wohly----------- iModerate------- ¡Slight---¡Moderate ------ -[Severe---------- ¡Moderate ‘Slight. 
t t 1 
1 . ١ / I I 1 
151: | | i i i H 
Hopland--------- ISevere--------- ¡Slight--- (Moderate ------- lSevere---------- ISevere----|Moderate. 
۱ (I I ' 
U I [| U y 1 
Wohly----------- ¡Severe=== T----- iSlight---|Moderate------- | Severe---------- | Severe----|Moderate. 
' 1 [ t 
t 1 l 5 f I 
152: i i H | I i 
Hopland--------- ¡Moderate ---—---- (Slight--- Moderate neocon ISevere---------- (Moderate ¡Slight. 
I i 
1 I U 4 U t 
Woodin---------- IModerate------- ¡Moderate iSlight--------- lSevere------ ----|Moderate |Slight. 
1 1 1 I [| t 
1 l i I [ ٨ 
153: 1 | 1 1 i 
i 
۱ 
I 


U i 
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TABLE 8.--WOODLAND OPERABILITY--Continued 


Soil name Equipment Hazard of soil 
and limitations damage from-- On bare soil When yarded by-- 
map symbol surface 


Tractor 


[| 

1 

1 

i 

L 

1 

l 1 
1 1 
I 1 
H H systems 
I 1 
! I 
1 I 
۱ [ 
1 


Skyline 


U 
I 
[| 
1 
1 
I 
t 
U 
153: 1 ! 
Woodin---------- i Severe--------- {Moderate ISlight--------- [Severe T--—------- | Severe----iSlight. 
4 i U 1 
I I t 1 t I 
154: i i | | i i 
Kekawaka-------- ¡Slight -T—------- iSlight---|Moderate -T------ ¡Moderate -T------- iSlight----jS1ight. 
1 U 
i 1 1 1 U 1 
Casabonne------- ISlight--------- ¡Slight---¡Moderate -T------ iModerate-------- ISl1ight----[Slight. 
1 { 1 y 1 
1 1 I U + l 
Wohly----------- ISlight--------- |Slight---{Moderate------- !Moderate-------- IS1ight----Slight. 
1 U ١ 1 
I | 1 1 1 | 
155: / | | i i | 
Kekawaka-------- IModerate------- ISlight---lModerate------- ISevere---------- {Moderate |Slight. 
I U i 1 1 ۱ 
I I U t 1 I 
Casabonne------- !Moderate------ -|Slight--- |Moderate------- {Severe ---------- {Moderate |Slight. 
1 1 1 $ 1 
+ ۱ t 1 1 1 
Wohly----------- IModerate------- iSlight---lModerate------- iSevere---------- Moderate (Slight. 
! 1 t 1 U 1 
I Å t 1 ! 1 
157: i 1 i i i 1 
Mayacama-------- ISevere--------- IModerate iSlight--------- iISevere---------- ISevere----1!Slight. 
1 I [| t [| ۱ 
[i U 1 1 [ 1 
Hopland--------- ISevere--------- ISlight---|Moderate------- |Severe---------- ISevere---- (Moderate. 
1 H 1 1 I ! 
U i i i U I 
Etsel. i i i ! H i 
1 i ۱ I U I 
1 I I! I ۱ 1 
158: ! i ! ! | 
Maymen. H i ! i | | 
i | | i | i 
Etsel. i | i i | | 
i i i i I i 
Hopland--------- (Slight -T-------- ISlight---lModerate------- ISevere---------- ISlight----1Slight. 
i 1 I 1 
! t i 1 U 1 
163: | i i i i i 
Nashmead-------- ¡Moderate ------- iSlight---|Slight--------- IModerate-------- ISlight----!Slight. 
[i ' t ۱ U 
1 t 1 1 i 1 
Updegraff------- lSevere--------- iSlight---(Moderate------- lSevere---------- iModerate  iSlight. 
I 1 1 t 1 t 
t U i i U 1 
Woodin---------- ¡Moderate -T------ IModerate lSlight--------- IModerate-------- (Moderate ‘Slight. 
! 1 ! 1 
1 i 1 T ! 1 
164: | | i i i i 
Nashmead-------- ¡Severe --------- iModerate |Slight----- -2---|Severe---------- iModerate 7 
۱ U ١ 1 i 
1 1 1 U i [ 
Updegraff------- ¡Severe ووچا‎ = jSlight--- /Moderate------- | Severe---==----=|Severe----|Slight. 
U F + ! 1] 
1 3 I i 1 1 
Woodin---------- i Severe -T-------- tModerate |Slight--------- iSevere---------- ISevere----|Slight. 
+ ! ! t U 
1 [| H i I I 
165: ! | | | | 
Nashmead-------- ¡Moderate o iSlight---|Slight--------- IModerate-------- iSlight----|Slight. 
U i ! t t 
U I 1 I ۱ U 
Woodin---------- ¡Moderate --—----- {Moderate j|Slight--------- IModerate-------- (Moderate ¡Slight. 
U t 1 U 
[| 1 U 1 U 1 
166: i i H H i i 
Nashnead-------- iSevere---------iModerate ISlight--------- ISevere---------- IModerate ¡Slight. 
1 I [ 1 
1 i 1 4 i ! 
Woodin---------- iSevere وا‎ iModerate |Slight--------- ISevere---------- iSevere----|Slight. 
I ! 1 t 
1 1 å t ! 1 
167: i i i | | i 
Neuns----------- iModerate------- ¡Slight---¡Slight========= iSevere---------- ISlight----|Slight. 
t 1 1 t U 
I 1 
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TABLE 8.--WOODLAND OPERABILITY--Continued 
r T Hazard of sheet and rill erosion-- 


Soíl name Equipment Hazard of soil H 
and limitations On bare soil When yarded by-- 
map symbol surface 


167: 1 
Bluenose-------- IModerate------- (Moderate ISlight----- =--- 
1 
U ۱ I 
Tyson----------- (Moderate چ‎ iS1ight--- [Moderate ج‎ 
U 
[| 1 } 
168: i 1 i 
Neuns----------- iSevere--------- IS1ight---|Slight--------- 
[| H 1 
[| [| 1 
Bluenose-------- | Severe--------- ¡Moderate jSlight--------- 
I t I 
[| 1 | 
Tyson----------- ¡Severe T7-------- ¡Slight---¡Moderate ------- 
1 ۱ i 
169: H 1 i 
Ornbaun--------- ¡Slight T-------- iSlight---|Moderate------- 
U ۱ 
t 
Zeni------------ iSlight--------- \Slight--~| Moderate سه ونو‎ 
1 
1 U 1 
170: i i 1 
Ornbaun--------- IModerate------- !Slight---|Moderate------- 
1 1 I 
1 U t 
Zeni------- -----|Moderate------- iSlight---|Moderate------- 
U U ' 
1 U U 
171: | i I 
Ornbaun--------- |Severe--------- iS1ight--- (Moderate Sooner 
' U 
i ۱ 1 
Zeni------------ ISevere--------- jSlight---|Moderate------- 
1 [| U 
H i [| 
172: | i | 
Pardaloe-------- iSevere--------- iSlight---|Slight--------- 
H t ۱ 
1 ‘ t 
Kekawaka-------- ISevere--------- iSlight---jModerate------- 
۱ U U 
U U [| 
Casabonne------- ISevere--------- ISlight---|Moderate------- 
I! 1 U 
I U U 
173: 1 1 i 
Pardaloe-------- IModerate------- ISlight---lSlight--------- 
1 1 t 
H U 1 
Woodin---------- iModerate------- iModerate |Slight--------- 
U 1 1 
t t I 
Casabonne------- IModerate------- ISlight---[Moderate------- 
U U U 
í 1 U 
174: | i 1 
Pardaloe-------- ISevere--------- IS1ight---|Slight--------- 
[ 1 1 
1 1 1 
Woodin---------- ISevere--------- (Moderate {Slight--------- 
' U U 
/ ' 1 
191: i i | 
Sanhedrin------- ¡Moderate ======= ISlight---iSlight--------- 
١ 1 
U I U 
Asabean--------- ¡Moderate ووو‎ ¡Slight---¡Slight ======—== 
١ 
1 U i 
Speaker--------- ¡Moderate ------- iS1ight---|Moderate ------- 
l 
I 1 I 
192: 1 1 i 
Sanhedrin------- [Severe -T-------- iSlight---|Slight--------- 
I i 
U ١ 1 
Asabean--------- ¡Severe --------- {Moderate |Slight--------- 
I i 
' ١ i 
Speaker--------- iSevere--------- ¡Slight---¡Moderate------- 
U 1 1 
U 


1 
U 
(I 
I 
| Tractor 
H 
i 
' 
1 


1 
¡Severe نه حور ووو‎ iSlight---- 
I 
I! I! 
ISevere---------- (Moderate 
i { 
i i 
ISevere---------- {Moderate 
I l 
U [ 
¡Severe mmm --iModerate 
i 
I 1 
I|Severe---------- iSevere---- 
| i 
i l 
IModerate-------- {Slight---- 
i 1 
i t 
{Moderate -T------- ISlight---- 
۱ 
1 | 
|Severe==-------- iS1ight---- 
t 
U [i 
ISevere---------- ¡Moderate 
| | 
ls 
ISevere---------- ¡Moderate 
U 1 
1 ۱ 
¡Severe========.. | Severe---- 
۱ U 
i ! 
ISevere---------- iModerate 
1 1 
[| I! 
[Severe---------- ISevere---- 
H U 
t I! 
iSevere---------- |Severe---- 
| I 
| i 
!Severe---------- ¡Moderate 
U t 
I 1 
ISevere---------- ¡Moderate 
1 1 
! 1] 
!Severe---------- \Moderate 
i | 
| | 
ISevere---------- Moderate 
! I 
U r 
ISevere---------- ISevere---- 
| | 
| | 
IModerate-------- ¡Moderate 
1 t 
1 1 
¡Moderate=======- IModerate 
۱ ' 
U U 
iISevere---------- iModerate 
U t 
| i 
ISevere---------- Moderate 
۱ U 
1 I 
| Severe---------- ¡Moderate 
t I 
U J 
jSevere---------- |Severe---- 
' + 


U 
| Skyline 


۱ 
i 
1 1 |. systems 
| 
U 
I 


light. 


light. 


light. 
light. 


light. 


light. 


u ٥۵ 


light. 


Slight. 
Slight. 


light. 


S 
Moderate. 


Slight. 
Slight. 
Slight. 


light. 
light. 


light. 


Slight. 


Slight. 


Slight. 
Slight. 


Slight. 


light. 


light. 
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TABLE 8.--WOODLAND OPERABILITY--Continued 


U 1 
Soil name | Equipment ¢ Hazard of soil | T 
and | limitations | damage from-- | On bare soil | When yarded by-- 
map symbol i H I i surface ! T 
H | Fire | Compaction H { Tractor | Skyline 
H H i 1 H | systems 
1 I I i I I 
۱ | U ۱ 1 1 
1 t ' 4 U I 
193: | i i | i i 
Sanhedrin------- ISlight--------- iSlight---jSlight--------- iModerate-------- ISlight----lSlight. 
1 U I i [| U 
U 1 4 ! I 1 
Kekawaka-------- ¡Slight T-------- iSlight---]Moderate------- ¡Moderate -------- ISlight----iSlight. 
U t 
l ' U [ 1 t 
Speaker--------- ISlight--------- ISlight---|Moderate------- iModerate-------- iSlight----jSlight. 
I 1 ٨ ! I 
۱ I i 1 1 1 
194; | | | | | | 
Sanhedrin------- iModerate------- iISlight---|Slight--------- ISevere---------- iModerate {Slight. 
t U i t i 1 
1 U 1 t ۱ 
Kekawaka-------- (Moderate =-====== ¡Slight---¡Moderate -T------ lSevere---------- IModerate {Slight. 
! 4 4 I 
1 U I 1 1 ' 
Speaker--------- iModerate------- ISlight---lModerate-------!Severe---------- IModerate Slight. 
l i i ! U ! 
[| [L| [L| ۴ I 1 
195: | | | | | | 
Sanhedrin------- ¡Severe --------- iSlight---|Slight--------- ISevere---------- {Moderate  iSlight. 
U I 1 U t 
1 t I I , U 
Kekawaka-------- | Severe eg ISlight---|Moderate------- [Severe---------- |Severe----|Slight. 
U u 1 U r 
t U [i 1 t I 
Speaker--------- [Severe -T----.--- ¡Slight---¡Moderate -T------ lSevere---------- ISevere----|Slight. 
1 I l ۱ 
U U t t ! | 
196: i i i i i I 
Shortyork. H H i | i | 
| | | | | | 
Tyson----------- IModerate------- iSlight--- |Moderate------- |Severe-----=----- IModerate (Slight. 
U U t 1 { t 
1] ۱ 1 [| [| 1 
Witherell. ! ! ! ! ! i 
1 1 1 1 1 i 
۱ i U 1 1 1 
205: i ١ i i 1 1 
Tyson----------- ¡Moderate -T------ ¡Slight---¡Moderate -T------ ISevere---------- {Moderate {Slight. 
1 (I I ! 
1 i 1 ! 1 1 
Updegraff------- ISevere--------- ISlight---iModerate------- lSevere---------- (Moderate Islight. 
1 1 [ U I 
1 I t ' 1 + 
206: | i 1 1 | i 
Tyson----------- iSevere--------- iSlight---!Moderate------- ISevere---------- iSevere----iSlight. 
I 1 + 1 i 
U U L 1 i U 
Updegraff------- iSevere--------- ISlight---|Moderate------- lSevere---------- ISevere----!Slight. 
1 1 t I ' t 
i 4 1 1 U 1 
207: i i i i i i 
Updegraff------- | Severe--------- ISlight--- |Moderate------- ISevere-------- ~- Moderate Slight. 
I i I [| 1 
1 l [ ۱ r U 
Sanhedrin------- !Moderate------- ISlight---jSlight--------- ISevere---------- Moderate Slight. 
I 1 1 [i I 
1 1 U U 1 I 
208: 1 I | i 1 | 
Updegraff------- [Severe --------- ISlight---!Moderate------- ISevere---------- {Moderate  {Slight. 
1 ' I ۱ t 
1 [| i I T 1 
Speaker--------- iModerate------- ISlight---|Moderate------- ISevere---------- iModerate |Slight. 
' i t U ١ 
U ۱ { 1 U U 
Neuns----------- IModerate------- ISlight---lSlight--------- ISevere------ -2---|Slight----|Slight. 
U I U i 1 1 
U t U U 1 ! 
209: i ! | i i I 
Updegraff------- ¡Severe --------- ;Slight--- (Moderate ------- ¡Severe -T--------- ¡Severe----|Moderate 
i 1 ' 
1] 1 I ۱ 1 [ 
Speaker--------- ¡Severe -T-------- iSlight---lModerate------- ISevere---------- |Severe----|Slight. 
1 I t i U 
I + 1 i U 1 
Neuns----------- ¡Severe T-------- ¡Slight---¡Slight --------- ¡Severe ===== -----iModerate ¡Slight. 
I ۱ 
U U 
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Soil Survey 
TABLE 8.--WOODLAND OPERABILITY--Continued 
T H i Hazard of sheet and rill erosion-- 
Soil name i Equipment ! Hazard of soil 1 T 
and | limitations | damage from-- i On bare soil (| When yarded by-- 
map symbol 1 H i ! surface ! y 
l ! Fire | Compaction | i Tractor | Skyline 
i i / H H I systems 
! H 1 I U 1 
f 1 U U I U 
1 U U U i 
211: | i | | i i 
Witherell. | i i H i | 
| | | | 
Hopland--------- ¡Severe -T-2------- iSlight----iModerate------- ISevere---------- | Severe----|Moderate. 
U U i 1 
U U U 1 1 [| 
Squawrock. | i H i i i 
۱ 1 l 1 i [| 
i U 1 1 1 1 
212: | | i i i i 
Wohly----------- IModerate------- [S1ight----jMederate ------- ¡Severe ---—------- Moderate {Slight. 
1 i J 
I t 1 H t 1 
Casabonne------- iModerate------- iSlight----|Moderate ------ ISevere---------- iModerate {Slight. 
I 1 1 [ 1 
I 1 [i 1 l I 
213: | ١ i i i i 
Wohly----------- |Severe --------- [Slight----jModerate- ------ ISevere---------- I Severe=--- Moderate. 
I 1 I 
U U H i 1 i 
Casabonne------- | Severe---- ----- ¡Slight----¡Moderate -T------ lSevere---------- ISevere----|Slight. 
1 I 1 
I t U 1 I H 
Pardaloe----- --- 6 cnn iSlight----iSlight T-------- ISevere---------- {Moderate {Slight. 
1 [| 1 1 
V t 1 t i 1 
215: ! i | i i I 
Xerochrepts----- ¡Slight-Moderate|Moderate  lModerate------- ¡Moderate-Severe |Slight-  |Slight. 
[ ١ t t 1 1 
I I 1 H y Moderate. í 
I | I i | H 
Haploxeralfs----{Slight-Mođerate Slight---- |Mođerate-Severe [Moderate ======== ISlight----|Slight. 
I U 1 
[ I I I 1 1 
Argixerolls----- |Slight--------- |Slight---- ¡Moderate-Severe Moderate -T------- ¡Slight--"-¡Slight. 
I 1 
1 U U i I l 
216: I i i i 1 i 
Xerochrepts-----|Moderate------- ¡Moderate !Moderate------- ¡Severe ---------- (Moderate Slight. 
1 ۱ U 
J i i l U 1 
Haploxeralfs----|Moderate------- IS1ight- IModerate-Severe Severe------ ----|Moderate  !Slight. 
! | Moderate. | | i H 
i i ! | ] i 
Argixerolls----- IModerate-------|Moderate ¡Moderate-Severe | Severe ---------- [Moderate Slight. 
[| 1 U U 
I t U I j I 
219: | 1 i i | 
Yellowhound----- ¡Moderate ------- iS1ight----iModerate-- ----- ISevere---------- iModerate (Slight. 
۱ i l 1 
t [| t 1 I 1 
Kibesillah------ IModerate------- iS1ight----|Slight -T-------- ¡Severe -T--------- ¡Slight--"-¡Slight. 
U 1 
[ t I I i ١ 
Ornbaun---------|Moderate------- ¡Slight----¡Moderate -T------ ¡Severe= a iSlight----{Slight. 
I i 1 
[ U I I U I 
220: i i I i I | 
Yellowhound----- ¡Severe= mm |Slight----|Moderate------- ISevere---------- ¡Severe----[|Slight. 
1 ! ١ 1 I 
l 1 t 1 i I 
Kibesillah------ ISevere--------- |Slight----|Slight -T-------- ISevere------- ---|Moderate  |Slight. 
[ i U U 
t t I 1 U ۱ 
225: | I | | | i 
Yorktree-------- ISevere--------- IS1ight----|Moderate-------lSevere---------- ‘Moderate {Slight. 
[| I ' I f t 
1 I I 1 I i 
Hopland--------- ¡Moderate ------- {Slight----|Mođerate -T------ ¡Severe ------- ---|Moderate  !Slight. 
1 1 
1 t f 1 l 1 
Woodin---------- IModerate------- [Moderate ISlight--------- ISevere---------- ¡Moderate iSlight. 
1 1 1 ١ 
I [i ! t U l 
226: | i H I | | 
Yorktree-------- | Severe----- 7---i8light----|Moderate ------- ¡Severe iSevere----iModerate. 
3 U I| 
t U ! t t 1 
Hopland-------- -lSevere--------- ISlight---- Moderate ------- ISevere---------- iSevere---- Moderate. 
[ [i 
U 1 


1 
U U U U 
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TABLE 8.--WOODLAND OPERABILITY--Continued 
T Hazard of sheet and rill erosion-- 


I I I 
Soil name | Equipment | Hazard of soil ! H 
and | limitations | damage from-- | On bare soil |! When yarded by-- 
map symbol | I H ! surface | 1 
i | Fire | Compaction | | Tractor | Skyline 
| / Å i i | systems 
i I U I 1 I 
1 1 ۱ i] + I 
۱ [| t i J t 
226: | | | i | i 
Woodin---------- [Severe -T-------- {Moderate !Slight--------- ISevere---------- ISevere----jSlight. 
[| i U [ 
١ I i 1 1 1 
227: ! H ! 1 1 1 
Yorktree-------- ¡Moderate -T------ iS1ight---[Moderate-------iModerate T------- {Slight----!Slight. 
i U U u 
i i 1 t ٨ 1 
Yorkville. i H | i i i 
۱ I [| 1 I i 
I U t 1 U U 
228: | i i | I I 
Yorktree-------- | Severe --------- ¡Slight---¡Moderate -T------ [Severe -2--------- IModerate (Slight. 
1 [| 
1 ۱ U 1 1 I 
Yorkville. | i i H H | 
1 1 I [ i t 
i ۱ t [ I I 
231: | | i | 1 i 
Yorkville. | i H l i i 
i i i | i i 
Hopland--------- ¡Moderate -T------ ¡Slight---¡Moderate ووي‎ ISevere---------- {Moderate {Slight. 
1 1 i + 
1 1 1 l M 1 
234: U ! ! 1 1 ! 
Yorkville. I l i | | i 
i i i I | i 
Yorktree-------- (Moderate -T------ ¡Slight---¡Moderate -T------ iModerate-------- ISlight----|Slight. 
1 U ' I 
5 U 1 1 1 U 
Sguawrock. H i i H | | 
U U U U t i 
t ۱ I ۱ I i 
235: i | i I i I 
Yorkville. 1 ! | | | i 
| | | | | 
Yorktree-------- ISevere--------- |Slight--~|Moderate ------- ISevere---------- \Moderate {Slight. 
I i ! 
| i 
| [| 
i I 
1 1 


1 1 

Squawrock. | ! 
1 I 
1 
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(Some terms that describe restrictive soil features are defined in the Glossary. 
of "slight," "moderate," and "severe." 


TABLE 9.--RECREATIONAL DEVELOPMENT 


Soil Survey 


See text for definitions 
Absence of an entry indicates that the soil was not rated) 


و٤‎ SE ت‎ EMMANUEL umm 


Soil name and 
map symbol 


Camp areas 


Picnic areas 


Playgrounds 


Paths and trails 


Golf fairways 


حححتحځححځحححححجججج بې IIA‏ — 


102: 
Asabean-------------- 


Sanhedrin------------ 


Speaker-------------- 


103: 
Asabean-------------- 


104: 


105: 
Bearwallow----------- 


Hellman-------------- 


Witherell------------ 


106: 
Bluenose------------- 


Severe: 
slope. 


slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
small stones. 


slope. 


Severe: 
slope, 
Gepth to rock. 


slope, 


U 
t 
1 
t 
1 
/ 
1 
U 
U 
1 
1 
I! 
U 
1 
I 
I 
I 
1 
1 
U 
i 
i 
[i 
( 
U 
I 
U 
' 
U 
1 
4 
1 
1 
I 
I 
U 
U 
I 
I 
١ 
١ 
t 
[ 
U 
U 
I 
I 
I 
1 
1 
t 
I 
1 
I 
| 
U 
l 
l 
U 
U 
I 
l 
' 
1 
[ 
1 
l 
1 
I 
1 
1 
| 
U 
I 
١ 
H 
i 
I 
I 
| 
| 
[ 
] 
I 
1 
[ 
l 
/ 
1 
i 
I 
[ 
1 
l 
[ 
I 
١ 
I 
i 
1 
1 
I 
U 
U 
I 
! 
۱ 
1 
V 
U 
I 
۱ 
| 
۱ 
1 
i 
1 
١ 
[ 


Severe: 


Severe: 


Severe: 
Severe: 


Severe: 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
small stones. 


slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


n 


evere: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
Slope, 
depth to rock. 


Severe: 
slope, 
small stones. 


Moderate: 
slope. 


Moderate: 
slope, 
dusty. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Moderate: 
slope, 
dusty. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
Slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
small stones, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
small stones, 
slope. 
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Soil name and 


map symbol 


Gudgrey----------- 


107, 108: 


Bluenose---------- 


Neuns------------- 


Gudgrey----------- 


109: 


Casabonne--------- 


110: 


111: 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


¡Severe: 


! slope, 
i 
U 
! 


slope, 


Slope, 


| Slope. 


iSevere: 


1 slope. 
i 

I Severe: 
| slope. 
i 
U 
l 


IModerate: 
| wetness, 
I 
U 


U 
IModerate: 


! dusty. 
1 
¡Moderate: 


! dusty. 
U 
Moderate: 


| wetness. 
[i 
U 


Camp areas 


small stones. 


small stones. 


too clayey. 


Picnic areas 


Severe: 
slope, 
small stones. 


small stones. 


Severe: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Mođerate: 
wetness, 
too clayey. 


Moderate: 
dusty. 


Moderate: 
dusty. 


Moderate: 
wetness. 


U 
I 
1 
, 
! 
I 
1 
i 
1 
1 
1 
۱ 
1 
1 
1 
1 
1 
U 
U 


I 
1 
I 
١ 
I 
١ 
1 
1 
| 
I! 
t 
۱ 
U 
U 
۱ 
! 
1 
U 
1 
i 
1 
l 
[ 
[ 
| 
H 
۱ 
۱ 
I 
١ 
1 
! 
I 
t 
/ 
t 
[ 
l 
i 
i 
1 
| 
U 
1 
l 
1 
U 
1 
U 
H 
1 
t 
U 
I 
1 
U 
U 
U 
U 
U 
U 
U 
I 
[| 
I| 
|| 
U 
I 
[| 
i 
U 
۱ 
[ 
' 
' 
U 
U 
1 
I 
[| 
1 
[| 
U 
4 
i 
U 
1 
! 
I 
t 
[| 
1 
1 
[| 
۱ 
1 
t 
' 
t 
U 
! 
[| 
t 
[| 
[| 
i 
U 
t 
U 
' 
LI 


Playgrounds 


Severe: 
slope, 
small stones.’ 


Severe: 
slope, 
Small stones. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


lope, 
small stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
Slope. 


Severe: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope, 
small stones. 


Moderate: 
too clayey, 
wetness. 


Moderate: 
slope. 


Moderate: 
wetness. 


Paths and trails 


Moderate: 
slope, 
dusty. 


Moderate: 
slope. 


Severe: 
Slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
dusty. 


u 
1 
1 
1 
U 
| 
! 
1 
1 
U 
1 
I 
I 
I 
U 
I 
I 
1 
I 
U 
I! 
U 
i 
I 
1 
U 
V 
١ 
' 
t 
1 
i 
1 
I 
1 
۱ 
١ 
I| 
i 
U 
| 
1 
۱ 
t 
1 
1 
۴ 
U 
U 
1 
i 
I 
t 
١ 
I 
| 
i 
¡Moderate: 
I slope, 
H 
U 
! 
t 
I 
[| 
1 
1 
I 
I 
1 
i 
t 
U 
U 
U 
i 
i 
U 
1 
I 
i 
1 
I 
i 
I 
U 
[ 
t 
1 
t 
i 
I 
U 
1 
I 
I 
[ 
i 
[ 
! 
I 
t 
[| 
t 
U 
1 
1 
1 
i 


dusty. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
wetness, 
too clayey. 


{Severe: 
erođes easily. 


t 

L| 

U 

H 
Severe: 
¦ erodes easily. 
! 

U 

1 

1 

I 

U 


Moderate: 
wetness. 


Golf fairways 


Severe: 
small stones, 
slope. 


Severe: 
small stones, 
slope. 


Severe: 
small stones, 
Slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
Slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 
Severe: 


slope. 


Severe: 
too clayey. 


Slight. 
Slight. 


Moderate: 
wetness. 
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300 Soil Survey 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


U 
Soil name and Picnic areas | Playgrounds Paths and trails 


1 
I 
I i 
map symbol H H 
i i 
E mo EE A EE N — 
i i 
U 
U 
t 


Camp areas 


1 t 
1 [| 
| 
I [| 
| / 
i | 
ll6------------------- \Severe: ISevere: {Severe: {Severe: 'Severe: 
Cummiskey { slope. | slope. | slope, | slope. | slope. 
! ۱ | small stones. | 1 
i i i i i 
117: i i i | | 
Dingman-------------- | Severe Severe: | Severe: ISevere: 'Severe: 
| slope. | slope. | large stones, | slope. | slope. 
i i | slope, | | 
1 ! ! small stones. ۱ | 
1 H I 1 1 
Beaughton------------ ISevere: \Severe: Severe: Severe: Severe: 
¦ slope, ! slope, | slope, | slope. ! slope, 
| depth to rock. | depth to rock. ! small stones, |! | depth to rock, 
| ! 1 depth to rock. | i too clayey. 
1 U [ U U 
118: i | i i i 
Dunsmuir------------- Moderate: Moderate: Severe: Moderate: Moderate: 
| slope, | slope, ¦ slope. | dusty. ¦ slope. 
! dusty. 1 dusty. i i ! 
1 t 1 I! U 
Maymen Variant------- \Severe: ISevere: ISevere: iSlight---------- ISevere: 
| depth to rock. | depth to rock. | slope, H ¡ depth to rock. 
| ! | depth to rock. i | 
۱ L| t ١ U 
119, 120: | 1 i | | 
Dunsmuir------------- !Severe: ¡Severe: ¡Severe: ISevere: ISevere: 
! slope. ! slope. i slope. | slope. ! slope. 
U i 1 U 1 
Maymen Variant------- Severe: Severe: Severe: Severe: Severe: 
| slope, ¦ slope, ¦ slope, ¦ slope. | slope, 
١ depth to rock. | depth to rock. | depth to rock. i i depth to rock. 
[| ١ 1 4 4 
121: i i i i i 
Etsel---------------- Severe: Severe: Severe: Severe: Severe: 
{ slope, | slope, | slope, | slope. | droughty, 
| depth to rock. | depth to rock. | small stones, } | slope. 
! ١ ! depth to rock. ! 
1 U i 1 [| 
Rock outcrop. | 1 | | | 
t n [ F [L| 
Neuns---------------- iSevere |Severe: ISevere: Severe: Severe: 
| slope, | slope, | slope, ¦ slope. | small stones, 
1 small stones. | small stones. | small stones. | slope. 
۱ 1 1 1 1 
122: i / i | i 
Etsel---------------- l Severe Severe: Severe: Severe: Severe: 
¦ slope, | slope, | slope, | slope. | droughty, 
| depth to rock. | depth to rock. | small stones, |} | Slope. 
! | | depth to rock. | ! 
۱ 
U t r I 1 
Woodin--------------- | Severe: Severe: Severe: Severe: ISevere: 
| slope. ¦ slope. ! slope, | slope. | slope. 
1 ! ! small stones. ! 
1 + I I ۱ 
Rock outcrop. | ! ١ 
U t I 1 i 
123------------------- Moderate: Moderate: Moderate: |Moderate: ‘Slight. 
Feliz | dusty. | dusty. | small stones, | dusty. H 
i | dusty. i i 
t ) U I 
U U 1 U 
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Soil name aná 
map symbol 


127. 


Gielow 


129: 


Gschwend--------- 


Frenchman-------- 


130: 


Gudgrey---------- 


Bluenose--------- 


131, 132: 


Gudgrey---------- 


Bluenose--------- 


133. 
Haplaquepts 


134, 135: 
Haploxeralfs. 


Argixerolls. 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


U 
| Camp areas 
۱ 
1 


¡Moderate: 


dusty. 


Moderate: 
wetness. 


i Moderate: 
small stones. 


| Slope, 
1 small stones. 
r 


Severe: 


slope, 
small stones. 


slope, 


slope, 


Picnic areas 


derate: 
usty. 


ad 


Moderate: 
wetness. 


Moderate: 
small stones. 


e 
slope, 
5 


Severe: 
slope, 
small stones. 


vere: 
lope. 


v o 


Severe: 
slope, 
small stones. 


slope, 
small stones. 


Playgrounds 


Moderate: 
slope, 

small stones, 
dusty. 


Moderate: 
small stones. 


Moderate: 
slope, 
small stones. 


Moderate: 
slope, 
wetness, 


Moderate: 
slope, 
small stones. 


Severe: 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
Slope, 
small stones. 


Paths and trails 


Moderate: 
dusty. 


Slight---------- 


Moderate: 
wetness. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 


Severe: 
Slope. 


Severe: 
slope. 


¡Slight. 


1 
I 


[| 

ISlight. 

Moderate: 
wetness. 

¡Slight. 


IModerate: 
small stones. 


slope. 


Slope. 


slope. 


small stones, 
slope. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas Picnic areas Playgrounds Paths and trails; Golf fairways 


map symbol 


depth to rock. | depth to rock. depth to rock. 


1 1 [| i 
i | i | 
I i i i 
I | i i 
۱ l U ' 
| i I i 
136, 137: I I i i 
Henneke-------------- l Severe: Severe: Severe: Severe: !Severe: 
| slope, | slope, | slope, | slope. | slope, 
! depth to rock. | depth to rock. | small stones, | | depth to rock. 
' ! ! depth to rock. i | 
U 
I I IH U i 
Montara-------------- ISevere: iSevere: ISevere: !Severe ISevere: 
| slope, | slope, I slope, | slope. | slope, 
1 depth to rock. i depth to rock. i depth to rock. | | depth to rock. 
I ۱ U J I 
138: | i i i | 
Holohan-------------- ISevere: ISevere: Severe: severe: severe: 
¦ slope, | slope, | slope, ! small stones. | small stones, 
! small stones. | small stones. | small stones. | | droughty, 
U 1 1 U I 
I I i I | slope. 
i i i i | 
Hollowtree----------- ISevere: Severe: Severe: Moderate: !Severe: 
| slope. | slope. | slope, | slope. ! slope. 
i | | small stones. | | 
1 1 1 1 I 
Casabonne------------ ¡Severe: ISevere: Severe: !Moderate: ‘Severe: 
| slope. | slope. | slope, ! slope, ! slope. 
| | | small stones. | dusty. | 
I i i { i 
139: I i i i 1 
Holohan-------------- \Severe: ‘Severe: ‘Severe: l Severe: ISevere: 
| slope, | slope, ! slope, | slope, | small stones, 
! small stones. | small stones. | small stones. | small stones. | droughty, 
| I i i | slope. 
i | i i i 
Hollowtree----------- ¡Severe: ¡Severe: ISevere: Severe: Severe: 
¦ slope. ¦ slope. | slope, | slope. | slope. 
| | ! small stones. ! ! 
1 1 1 I [ 
Casabonne------------ ISevere: ¡Severe: Severe: Severe: Severe: 
| slope. | slope. { slope, | slope. I slope. 
i | | small stones. | | 
i | | i | 
140: H | I i i 
Holohan-------------- | Severe; Severe: Severe: Severe: Severe: 
' slope, | slope, ! slope, ! slope, | small stones, 
! small stones. | small stones. | small stones. | small stones. | droughty, 
i | i i | slope. 
i | I h i 
Hollowtree----------- Severe: ¡Severe: ISevere: ISevere: Severe: 
¦ slope. ¦ slope. ¦ slope, ¦ slope. | slope. 
! i | small stones. ! 
U U i I t 
141, 142-------------- Severe: Severe: Severe: Severe: Severe: 
Hopland | slope. 1 Slope. | slope. | slope. ! slope. 
I t t U ' 
143, 144: | | | i Í 
Hopland-------------- Severe: isevere: !Severe: i Severe Severe: 
! slope. i slope. | slope. ! slope. i slope. 
t 1 [ I i 
Maymen--------------- ¡Severe: ¡Severe: ¡Severe: ¡Severe: ¡Severe: 
{ slope, | slope, | slope, i slope. | slope, 
I I i i 
1 U i ١ 
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TABLE 9.--RECREATIONAL DEVELOPMENT --Continued 


I ۱ 
Soil name and Camp areas Picnic areas Playgrounds {Paths and trails| Golf fairways 


I 1 I 
i i i i 
map symbol 1 i i i i 
/ i i / i 
{ 1 [| 1 1 
i i i i i 
143, 144: i ! ! | ! 
Etsel---------------- ¡Severe: ¡Severe: Severe: ‘Severe: Severe: 
I slope, | slope, ¦ slope, ¦ slope. | droughty, 
| depth to rock. | depth to rock. | small stones, ! | slope. 
i ! | depth to rock. | H 
i i i H H 
145: i i i i i 
Hopland-------------- iSevere: Severe: Severe: Moderate: iSevere 
| Slope. | slope. | slope. | slope, I slope. 
H i H | dusty. i 
| | i i | 
Sanhedrin------------ iSevere: iSevere: Severe: Moderate: Severe: 
| slope. | slope. | slope, | slope, | slope. 
i 1 1 Small stones. i dusty. 
I 1 1 + 1 
Kekawaka------------- Severe: Severe: Severe: Moderate: Severe: 
¦ slope. | Slope. ¦ slope. ! slope, I Slope. 
i i | | dusty. i 
H i | i i 
146, 147: H i | | i 
Hopland-------------- |Severe: ' Severe: Severe: Severe: Severe: 
! slope. | slope. | slope. ! slope. i slope. 
1 ١ ۱ I I 
Sanhedrin------------ Severe ' Severe: !Severe: {Severe: ISevere: 
| slope. | Slope. | Slope, | slope. | slope. 
| i i small stones. | 
H U H I I! 
Kekawaka------------- ! Severe: |Severe: ISevere: Severe: ! Severe: 
! slope. 1 slope. ! slope. ! slope. I slope. 
U 1 i 1 U 
148: I i i i i 
Hopland-------------- ‘Severe: ISevere: ISevere: IModerate: ¡Severe: 
| slope. | slope. | slope. | slope, | slope. 
| | | E 3 
Witherell------------ iSevere: ISevere: Severe: Moderate: i Severe: 
| slope, | slope, | slope, | slope. | slope, 
1 depth to rock. ! depth to rock. ! depth to rock. 1 i depth to rock. 
t I i t t 
Squawrock------------ | Severe: Severe: I Severe: IModerate: Severe: 
| slope. | slope. i slope, | slope. | slope. 
| ! I small stones. | H 
i i j i i 
149: i i i i i 
Hopland-------------- ¡Severe: Severe: severe: Severe: Severe: 
! slope. | slope. | slope. i slope. | slope. 
[| 1 ! : I 
Witherell------------ |Severe: ISevere: ISevere: ¡Severe: iSevere: 
| slope, | slope, | slope, | slope. | slope, 
i depth to rock. i depth to rock. i depth to rock. ! | depth to rock. 
I ۱ I J ! 
Squawrock------------ ¡Severe: ¡Severe: ¡Severe: ¡Severe: ISevere: 
| slope. | slope. | Slope, | slope. | slope. 
i i i small stones. | 
1 1 4 U I 
150, 151: ! ! | | H 
Hopland-------------- Severe: Severe: ISevere: Severe: i Severe: 
| slope. i slope. | slope. | Slope. i slope. 
1 U U 1 I 
Wohly---------------- | Severe: l Severe: ¡Severe: ¡Severe: ¡Severe: 
slope. | slope. i slope. 1 slope. | slope. 
U [ t 1 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


1 1 I 1 I 
Soil name and i Camp areas | Picnic areas | Playgrounds {Paths and trails! Golf fairways 
map symbol H i i / i 
i i i i H 
I i FC i I 
| i i i i 
152, 153: | | | i i 
Hopland-------------- l Severe: iSevere: ¡Severe: ISevere: \Severe: 
| slope. ! slope. 1 slope. ! slope. ! slope. 
I i I I [ 
Woodin--------------- Severe: |Severe: ¡Severe: iSevere: iSevere 
| slope. | slope. ! slope, { slope. | slope. 
| H I small stones. | ! 
i i i i | 
154: | I | i i 
Kekawaka------------- ISevere: ISevere: {Severe: Moderate: Severe: 
¦ slope. ¦ slope. ¦ slope. | slope, | slope. 
| | i | dusty. 1 
I | I i | 
Casabonne--------- ---lSevere: ISevere: ISevere: Moderate: ISevere: 
i slope. ! slope. | slope. | slope, ! slope. 
| | | | dusty. | 
i H i i i 
Wohly---------------- {Severe: Severe: ISevere: IModerate: ISevere: 
| slope. | slope. | slope. | slope, | slope. 
H | i ! dusty. f 
i ! i i i 
155: I | i i i 
Kekawaka------------- ¡Severe: ISevere: ISevere: {Severe: Severe: 
i slope. ! slope. I slope. | slope. i slope. 
i 1 I I 1 
Casabonne------------ ¡Severe: ¡Severe: ¡Severe: ISevere: Severe 
| slope. | slope. ¦ slope, | slope. ¦ slope. 
1 i i small stones. i 1 
I i [| U i 
Wohly---------------- ¡Severe: Severe: ¡Severe: ISevere: ‘Severe: 
! slope. | slope. i slope. | slope. | slope. 
| 1 I [i ! 
156------------------- IModerate: Moderate: Moderate: Moderate: Severe: 
Maxwell | percs slowly, | too clayey, { slope, | too clayey. ¦ too clayey. 
¦ too clayey. | peres slowly. | too clayey, | 
| i percs slowly. ١ ! 
l ! ۱ u I 
157: i | | ] i 
Mayacama----- -T----4--- ISevere: Severe Severe: Severe: Severe: 
| slope. | slope. | slope, 1 slope. | slope. 
| ! | small stones. i i 
1 U i I 1 
Hopland------~------- ISevere: Severe: Severe: |Severe: Severe: 
i slope. ! slope. 1 slope. i slope. i slope. 
U t 1 i ١ 
Etsel---------------- | Severe: ¡Severe: ¡Severe: ISevere: Severe: 
| slope, | slope, | slope, | slope. | droughty, 
| depth to rock. | depth to rock. | small stones, | | slope. 
H i | depth to rock. | f 
i H i i i 
158: i i I i I 
Maymen-------2-------- 'Severe: ¡Severe: ISevere: Severe: ISevere: 
| slope, | slope, ! slope, ! slope. | slope, 
| depth to rock. | depth to rock. i depth to rock. | 1 depth to rock. 
٨2 i ١ I t 
Etsel---------------- ! Severe: Severe: ‘Severe: ISevere: ISevere: 
| slope, ! slope, | slope, { slope. | droughty, 
| depth to rock. | depth to rock. ! small stones, | | slope. 
1 i i depth to rock. ! | 
1 
1 I 1 I 1 
Hopland-------------- ISevere: ¡Severe: |Severe: |Severe: ¡Severe: 
| slope. | Slope. i slope. | slope. i slope. 
1 U I 1 ۱ 
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map 
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Mayacama 


160: 
Maymen-- 


163, 164: 
Nashmead 


Updegraf 


Woodin-- 


165, 166: 
Nashmead 


symbol 


f === 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


slope, 


Slope, 


Severe: 
Slope. 


slope, 
depth to 


Severe: 


Severe: 
slope. 


slope, 


rock. 


rock. 


rock. 


rock. 


rock. 


۱ 

ISevere: 

| slope, 

i depth to 
I 

Severe: 
slope, 
depth to 


I 

۱ 

I! 

I 

i 

i 

1 

$ 
Severe: 
| slope. 
I 

I 

1 

i 


۱ 

!Severe: 

| slope, 

I depth to 
! 


Severe: 
slope, 
depth to 


Severe: 


slope, 
depth to 


1 
I 
H 
Severe: 
slope, 
depth to 


i 
i 
I 
1 
U 
ISevere: 
1 slope. 
1 
! 
i 
t 


Severe: 
slope, 
depth to 


Severe: 
slope. 


slope. 


Severe: 
slope. 


Severe: 


1 

1 

۱ 

U 

U 

U 

1] 

۱ 

I 

1 

U 

U 

U 

U 

1 

n 

! 

I 

I! 
ISevere: 
I 

1 

I 

۱ 

t 

1 

F 

1 

1 

U 

t 

I 

l 

i 

1 

I 

1 Slope. 
1 
۱ 
1 


Picnic areas 


U 
/ 
1 
1 
i 
U 
I 
I 
1 
I! 
i 
rock. | 
U 
! 
1 
1 
t 
I 
t 


rock. | 
U 
i 
U 
1 
‘ 
1 
1 
۱ 
1 
I 
O 
U 
1 


U 
۱ 
1 
f 
[| 
rock. | 
1 
rock. 


i 
[| 
U 
t 
U 
۱ 
+ 
t 
U 
V 
| 
۱ 
U 
t 
t 


rock. | 
I! 
1 
I! 


| 
U 
U 
I 
1 
1 
i 
rock. | 
1 
1 
1 
I 
I 
+ 
} 


rock. 


[| 
I 
i 
1 
1 
U 
1 
U 
1 
' 
1 
[| 
t 
t 
t 
! 
U 
! 
H 
I 
! 
! 
i 
i 
| 
t 
1 
1 
t 
i 
! 
i 
U 
U 
U 
i 
1 
U 
i 
۱ 
۱ 
I 
' 
[| 
I 
U 


Playgrounds 


Severe: 
slope, 
depth to rock. 


Severe: 

slope, 

small stones, 
depth to rock. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
small stones, 
depth to rock. 


Severe: 

slope, 
small stones, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones, 
depth to rock. 


Severe: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


i 
I 
t 
1 
1 
1 
I 
[| 
۱ 
I 
U 
I 
۱ 
1 
! 
t 
4 
t 
t 
I 
U 
i 
t 
١ 
I 
U 
I 
I 
U 
I 
1 
{ slope. 
I 

U 

t 

U 

1 


U 

|Severe: 
{ slope. 
i 
' 
1 


Severe: 
slope. 


1 
U 
U 
U 
t 
1 
t 
[| 
1 
1 
Severe: 
| slope. 
1 
i 


Severe: 


١ 
i 
t 
| slope. 
1 


Severe: 
Slope. 


Severe: 


i 
I 
i 
i 
U 
U 
Li 
i 
۱ 
U 
U 
i 
¦ slope. 
t 


Severe: 


1 

1 

1 

I 

U 

1 

[| 

t 

U 

U 

1 

t 

r 

U 

1 

| 

| slope. 
I 

۱ 

I 

U 

U 

1 

i 

[L| 

1 

i 

t 

I 

i 

| slope. 
i 
V 
I 
n 


I 
Paths and trails} Golf fairways 


U 

U 

۱ 
!Severe: 

| slope, 

| depth to rock. 
! 
I 


Severe: 
droughty, 


U 
U 
١ 
t 
| slope. 
I 
! 
! 


Severe: 
slope, 


i 
| 
1 
i 
I 
I 
1 
1 
i 
I Severe: 
| slope, 
| depth to rock. 
t 
Severe: 
droughty, 
slope. 


U 
(I 
1 
} 
1 
1 
[| 
I 
I 
i 
I Severe: 
I slope, 
| depth to rock. 
I 

i 

Severe: 

¦ slope, 

¦ depth to rock. 


Severe: 
slope. 


Severe: 
droughty, 
slope. 


Severe: 
S 


S 


[| 
1 
I 
t 
۱ 
i 
! 
U 
U 
1 
t 
t 
[| 
U 
1 
U 
[| 
1 
' 
1 
' 
۱ 
! 
| 
V 
1 
I 
t 
U 
1 
| 
U 
t 
! 
1 
1 
U 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 
nu ELLE CM -—— CÓ —M—— M! P -——ÀÓ—— a —À ——— —— d: Lai: — وسو ڪڪ‎ 
U 


small stones. 


[ I I 1 
Soil name and | Camp areas | Picnic areas | Playgrounds |Paths and trails} Golf fairways 
map symbol I H H | i 
| | i | | 
U t ١ 1 1 
165, 166: | i i i | 
Woodin--------------- l Severe: Severe: Severe: !Severe: ISevere: 
| slope. I slope. | slope, ¦ slope. | slope. 
H i | small stones. | I 
I | | i i 
167, 168: | H i i i 
Neuns---------------- (Severe: ISevere: ISevere: (Severe: Severe: 
¦ slope, | slope, | slope, | slope. | small stones, 
| small stones. | small stones. small stones. H ! slope. 
1 
1 1 U 1 1 
Bluenose------------- ISevere: Severe: Severe: Severe: Severe: 
! slope, ¦ slope, | slope, | slope. | small stones, 
! small stones. i small stones. ! small stones. i | slope. 
I [i [| I 1 
Tyson---------------- Severe: Severe: Severe: Severe: Severe: 
{ slope, ¦ slope, | slope, ¦ slope, ¦ small stones, 
| small stones. | small stones. i small stones. i small stones. i slope. 
l 
ا‎ [| I 1 (I 
169: | i H | i 
Ornbaun-------------- |Severe: ¡Severe: (Severe: ¡Moderate: ISevere: 
slope. ! slope. i slope. i slope. ! slope. 
١ I [| 1 1 
Zeni----------------- iSevere Severe Severe: Moderate : Severe: 
i slope. i slope. i slope. | slope. | slope. 
I i t I 1 
170, 171: | | | 
Ornbaun------------ --|Severe: ¡Severe: ¡Severe: ¡Severe: ¡Severe: 
i slope. i slope. | Slope. | slope. | slope. 
U U ۱ i I 
Zeni----------------- ¡Severe: {Severe Severe: {Severe Severe: 
! slope. | slope. | Slope. slope. | slope. 
| U U i i 
172: | | | I i 
Pardaloe------------- ISevere: Severe: Severe: Severe: i Severe: 
! slope. | slope. | slope, | slope. ! slope. 
i i small stones. ١ | 
I t t I ١ 
Kekawaka------------- ¡Severe: ¡Severe: |Severe: ¡Severe: ¡Severe: 
| slope. | slope. | slope. | slope. i slope. 
1 U t 1 ۱ 
Casabonne------------ !Severe: iSevere: Severe: Severe: Severe: 
¦ slope. | slope. | slope, ! slope. | slope. 
i H | small stones. | [ 
j i i H i 
173: i H i i i 
Pardaloe------------- l Severe: l Severe: l Severe: ISevere: Severe: 
¦ slope. ¦ slope. ¦ slope, I slope. | slope. 
i | ! small stones. | 1 
I i i [ I 
Woodin------------- ~=} Severe: Severe: Severe: ! Severe: Severe: 
¦ slope. i slope. { slope, | slope. | slope. 
i 1 | Small stones. i | 
I U H U J 
Casabonne------------ Severe: Severe: Severe: Severe: Severe: 
| slope. | slope. | slope, | slope. | slope. 
i | | small stones. |! ! 
i i i | i 
174: i i i i i 
Pardaloe------------- Severe: Severe: Severe: Severe: Severe: 
slope. i slope. ! slope, ! slope. ! slope. 
! ! i i 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 
map symbol 


Camp areas 


Picnic areas Playgrounds 


I 
! 
i 
i 
1 
U 
I 
I 
ISevere: 
I 
I 
I 
1 
i 


! 
1 
i 
i 
t 
1 
I 
1 
174: | 
Woodin--------------- |Severe: Severe: Severe: ISevere 
! slope. slope. slope, | slope. slope. 
i small stones. | 
V 1 V U 
175------------------- ISlight--------- ISlight---------- Moderate: ISlight---------- ISlight. 
Pinnobie H H | small stones. } l 
1 I U ۱ U 
1 i U 1 ' 
176------------------- iSlight--------- iSlight---------- ¡Moderate: ¡Slight---======- ¡Slight. 
Pinnobie d i ! slope, i 1 
! H | small stones. | H 
١ I 1 I l 
I U 1 i t 
177, 178-------------- ¡Moderate: IModerate: Severe: Moderate Moderate: 
Pinole | small stones, | small stones, | small stones. | dusty. | small stones. 
! dusty. ! dusty | i i 
U U i U U 
t I ! U V 
179-----------2-------- ¡Moderate: IModerate: ISevere: Moderate: (Moderate: 
Pinole | slope, | slope, | Slope, | dusty. | small stones, 
| small stones, | small stones, | small stones. |! | slope. 
i dusty. ! dusty. | | ! 
1 1 
U ۱ 1 l I 
180------------------- iSevere: {Severe ‘Severe: IModerate: ISevere: 
Pinole | slope. | slope. | slope, | slope, | slope. 
i ! ! small stones. ! dusty. U 
U 1 boc I U 
U ۱ 1 1 U 
18l------------------- iSevere: iSevere: ISevere: ¡Moderate: ¡Severe: 
Pinole i small stones. | small stones. | small stones. ! dusty. | small stones. 
i U 1 1 ۱ 
1 U U i 1 
182------------------- ISevere: I Severe: Severe: Moderate: Severe: 
Pinole | small stones. | small stones. ! slope, | dusty. | small stones. 
i ! { small stones. | | 
i I i i ١ 
183. i / i i i 
Pits and Dumps i i | i i 
1 ! [ 1 1 
i 1 U U 1 
184------------------- iSlight--------- ISlight---------- ¡Moderate: iSlight---------- iSlight. 
Redvine I ! ! slope, | | 
i 1 ! small stones. | | 
U U 
1 I 1 t I 
185------------------- Moderate: Moderate: Severe: ISlight---------- {Moderate: 
Redvine | slope. i slope. | slope. i ! slope. 
L I U t 
U I 1 1 U 
186------------------- ISevere: Severe: Severe: Moderate: ! Severe: 
Redvine | slope. ! slope. | slope. | slope. | slope. 
U 1 1 1 I 
! ! ' i 1 
187. ! i i i H 
Rock outcrop 1 | | H i 
t H 1 i i 
r U t / 1 
188------------------- iModerate: ¡Moderate: ¡Moderate: ISevere: Slight. 
Russian | dusty. | dusty. | dusty. ! erođes easily. | 
U U i t 
1 1 I 1 [| 
189------------------- ¡Severe: Moderate: Moderate: Severe: Moderate: 
Russian | flooding. | dusty. | flooding, | erodes easily. ! flooding. 
I 1 U U t 
i 1 | dusty. I I 
| ١ i ! i 
190------------------- Moderate: Moderate: Moderate: Severe: Slight. 
Russian | dusty. | dusty. | dusty. | erodes easily. ! 
I 1 ۱ I 1 
I 1 t U i 
191, 192: 1 ! I i ! 
Sanhedrin------------ I Severe: I Severe: {Severe ISevere: ¡Severe: 
slope. ! slope. 1 slope, | Slope. | slope. 
1 U 
| i i I 
I , U U 
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map symbol 


191, 192: 
Asabean-- 


Speaker-- 


193: 
Sanhedrin 


Kekawaka- 


Speaker-- 


194, 195: 
Sanhedrin 


Kekawaka- 


Speaker-- 


196: 
Shortyork 


197: 
Shortyork 


Witherell 


Updegraff 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


ISevere: 
! slope. 


U 

1 

! 

V 

۱ 

1 
ISevere: 
! slope. 
[| 

1 

۱ 


slope. 


Severe: 
slope. 


Severe: 
slope, 
small stones. 


slope, 


iSevere: 

| slope, 

| depth to rock. 
1 

t 

4 


| 
I 
[ 
t 
' 
1 
1 
1 
U 
+ 
1 
1 
1 
1 
I 
U 
1 
[| 
I 
1 
1 
U 
U 
U 
t 
U 
U 
U 
U 
' 
I 
' 
t 
U 
I 
U 
U 
۱ 
1 
1 
' 
' 
1 
U 
۱ 
U 
[| 
[| 
I 
[| 
i 
1 
U 
H 
i 
t 
1 
t 
1 
[| 
[| 
۱ 
[| 
' 
I 
I 
t 
1 
t 
U 
U 
U 
' 
' 
[| 
I 
1 
t 
[| 
[| 
i 
U 
U 
I 
۱ 
4 
U 
' 
i 
[| 
I 
1 
t 
U 
[| 
1 
[| 
i 
t 
U 
[| 
[| 
[| 
t 
[| 
U 
[| 
[| 
' 
' 
H 
1 
i 
I 
۱ 
[| 
[| 
t 
[| 
[| 
[| 
1 
1 
[| 
[| 
I 
U 


Picnic areas 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Playgrounds 


e 
slope, 
S 
slope, 


Severe: 
slope, 
small stones. 


Severe: 
slope. 


slope, 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
small stones. 


vere: 
lope, 
epth to rock. 


au 


Severe: 
slope. 


Paths and trails 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
dusty. 


Moderate: 
slope, 
dusty. 


Moderate: 
slope, 
dusty. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Soil Survey 


Golf fairways 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


slope, 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


[| 


Soil name and 


١ 

| Camp areas 
map symbol i 

1 

U 

1 


198: 
Shortyork------------ (Moderate: 

| slope, 

| small stones, 

1 dusty. 

4 
Yorkville------------ (Moderate: 

I slope, 

| percs slowly, 

| dusty. 

U 

' 
Witherell------------ | Severe: 

| depth to rock. 

| 
199: I 
Shortyork------------ iSevere: 

| slope. 

i 

{ 
Yorkville------------ iSevere: 

| slope. 

i 

i 
Witherell------------ ISevere: 

{ slope, 

| depth to rock. 

, 

1 
200: ! 
Shortyork------------ ISevere: 

! slope. 

| 

| 
Yorkville------------ Severe: 

1 Slope. 

I 
Witherell------------ ISevere: 

| slope, 

| depth to rock. 

i 

U 
201, 202: | 
Squawrock------------ |Severe: 

| slope. 
Witherell------------ ¡Severe: 

! slope, 

i depth to rock. 

1 

U 
203------------------- |Severe: 
Talmage { flooding. 

[| 

I 
204------------------- Severe: 
Talmage | flooding, 

| small stones. 

U 

[i 
205, 206: i 
Tyson---------------- ¡Severe: 

| slope, 

1 small stones. 

[ 
Updegraff------------ ¡Severe: 


Picnic areas 


mall stones, 
usty. 


onu 


Moderate: 
slope, 

percs slowly, 
dusty. 


ao 
M 
ke] 
+ 
سا‎ 
ct 
o 
la] 
o 
o 
Ww 
. 


Severe: 
Slope. 


Severe: 
slope, 
depth to rock. 


slope, 
depth to rock. 


Moderate: 
small stones. 


1 Playgrounds 


slope, 


slope. 


slope, 


slope, 


Severe: 
slope, 
depth to rock. 


slope. 


slope, 


slope, 


slope, 


Paths and trails 


derate: 
usty. 


go 


Moderate: 
dusty. 


slope. 


Golf fairways 


t 

1 

! 

1 

/ 

| 

U 

| 

| Mođerate: 
| small stones, 
| droughty, 
| Slope. 

i 

1 

u 

U 

t 

1 

! 

t 

I 


Moderate: 
slope. 


' 
U 
|Severe: 

| depth to rock. 


1 
I 
H 
U 
1 


Severe: 
Slope. 


Severe: 


I 
١ 
U 
I 
I 
[| 
! 
U 
U 
I 
I 
l 
| slope. 
t 

1 

i 

I 

t 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
Slope. 


Severe: 
slope, 


I 
۱ 
U 
1 
1 
1 
' 
U 
! 
t 
[| 
1 
1 
1 
1 
1 
1 
I 
t 
1 
U 
] 
١ 
! 
u 
I! 
t 
I! 
i 
I 
I 
١ 
U 
i 
{ 
U 
U 
U 
1 
۱ 
' 
i 
| depth to rock. 


mall stones, 
roughty. 


Qu 


Severe: 
small stones, 
Slope. 


309 


310 


Soil name and 
map symbol 


Camp areas 


1 
| Picnic areas 
[| 
[ 
1 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


t 
Playgrounds {Paths and trails 


Soil Survey 


Golf fairways 


1 

١ 

I 

207: | 


Haploxeralfs. 


Updegraff------------ ¡Severe: 
! slope. 
U 
Sanhedrin------------ \Severe: 
| slope. 
i 
i 
208, 209: i 
Updegraff------------ |Severe: 
| slope. 
[| 
U 
Speaker-------------- ¡Severe: 
I slope. 
| 
Neuns---------------- {Seve 2: 
{ slope, 
i 
i 
210. | 
Urban land | 
U 
211: | 
Witherell------------ ¡Severe: 
slope, 
Hopland-------------- ¡Severe: 
slope. 
I 
Squawrock------------ ¡Severe: 
| slope. 
I 
U 
n 
212: i 
Wohly---------------- ¡Severe: 
| slope. 
1 
1 
Casabonne------------ Severe: 
¦ slope. 
1 
1 
213: i 
Wohly---------------- ¡Severe: 
! slope. 
1 
I 
Casabonne------------ |Severe: 
| slope. 
/ 
i 
Pardaloe------------- Severe: 
| slope. 
| 
1 
214. i 
Xerochrepts i 
i 
215, 216: H 
Xerochrepts. I 
! 
t 
1 
i 


Severe: Severe: 
i slope. 1 slope. 
1 1 
ISevere: !Severe: 
slope. slope, 
small stones. 
Severe: Severe: 
slope. slope. 
Severe: Severe: 
slope. slope, 
small stones. 
Severe Severe: 
slope, slope, 


small stones. small stones. 


Severe: 
slope, slope, 


depth to rock. 


Severe; Severe 
slope. slope. 
Severe: Severe: 
slope. slope, 
small stones. 
Severe: Severe: 
slope. slope. 
Severe: Severe: 
slope. slope. 
Severe: Severe: 
slope. slope. 
Severe: Severe: 
slope. slope, 
small stones. 
Severe: Severe: 
slope. slope, 


small stones. 


depth to rock. 


1 
I 
t 
+ 
{Severe: 

slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


U 
U 
t 
U 
I 
U 
1 
+ 
1 
t 
J 
3 
(I 
1 
! 
۱ 
I 
1 
U 
I 
(I 
1 
I 
U 
1 
۱ 
1 
1 
I 
1 
1 
i 
1 
U 
1 
I 
t 
1 
1 
U 
I 
r 
t 
1 
1 
I 
t 
I 
t 
1 
I 
1 
I 
t 
I 
[ 
I 
1 
1 
1 
(I 
1 
l 
1 
1 
1 
1 
U 
U 
t 
i 
U 
U 
t 
i 
U 
1 
U 
I 
I 
I 
1 
i 
I 
1 
1 
i 
i 
I 
1 
| slope. 
۱ 

۱ 

1 

1 

| 

l 

U 

i 

i 

۱ 

[i 

1 

| 

۱ 

U 

4 

I 


Severe: 
Slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 
Severe: 


slope. 


Severe: 
slope, 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 
Severe: 
slope. 
Severe: 


slope. 


Severe: 
slope. 


small stones, 


depth to rock. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 


i 

| Camp areas 
map symbol | 

1 

U 

1 


O EL ARR eres AV IU ASAP ===>>> 


I 
1 
215, 216: i 
Argixerolls. 
l 
' 
217. i 
Xerofluvents ! 
i 
i 
218: i 
Xerofluvents. i 
1 
I 
Riverwash. i 
! 
1 
219: i 
Yellowhound---------- |Severe 
| slope, 
| small stones. 
1 
1 
Kibesillah----------- !Severe: 
| slope. 
| 
i 
Ornbaun-------------- ¡Severe: 
| slope. 
U 
1 
220: i 
Yellowhound---------- ¡Severe: 
| slope, 
| small stones. 
1 
i 
Kibesillah----------- [Severe: 
| slope. 
i 
i 
221----------4--------- ¡Moderate: 
Yokayo | percs slowly. 
1 
| 
222------------------- Moderate: 
Yokayo | slope, 
| percs slowly. 
| 
223------------------- ¡Severe: 
Yokayo | slope. 
1 
U 
224: I 
Yokayo--------------- (Moderate: 
| percs slowly. 
i 
| 
Pinole--------------- ¡Moderate: 
1 
| small stones, 
! dusty. 
1 
Pinnobie------------- ISlight--------- 
| 
225, 226: ! 
Yorktree------------- ¡Severe: 
| Slope. 
t 
1 
Hopland-------------- ¡Severe: 
| slope. 


Picnic areas 


Severe: 
slope, 
small stones. 


small stones. 


Severe: 
Slope. 


Moderate: 
percs slowly. 


Moderate: 
Slope, 
percs slowly. 


Severe: 
slope. 


Moderate: 
percs slowly. 


Moderate: 
small stones, 
dusty. 


Severe: 
slope. 


Severe: 
slope. 


Playgrounds 


un 
no 
< 
D 
ry 
o 


small stones. 


Severe: 
slope, 
small stones. 


small stones. 


Severe: 
Slope, 
small stones. 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
small stones. 


Severe: 
slope. 


1 
U 
t 
[| 
U 
l 
1 
[| 
[| 
U 
U 
U 
i) 
[| 
1 
۱ 
t 
' 
U 
1 
U 
1 
1 
i 
[| 
t 


U 
Paths and trails| Golf fairways 


Severe: 
slope, 
small stones. 


Severe: 


Slope. 


Severe: 
Slope. 


Severe: 
slope, 
small stones. 


slope. 


1 
1 
1 
i 
1 
U 
U 
I 
r 
1 
t 
١ 
1 
u 
1 
U 
1 
(I 
1 
(I 
1 
U 
U 
۱ 
! 
1 
LI 
1 
1 
1 
{Severe: 
| small stones, 
| slope. 
U 
I 
۱ 
1 
1 
1 
[ 
t 
U 
U 
U 
1 
I 
I 
1 
1 
t 
1 
[ 
l 
1 
1 
t 
1 
I 
۱ 
1 
I 
1 
1 
1 
I 
I 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
small stones, 
slope. 


Severe: 
slope. 


1 

‘Moderate: 

| large stones, 
| droughty. 

I 
(Moderate: 
large stones, 
droughty, 
slope. 


Severe: 


u 
i 
۱ 
! 
[| 
i 
i 
| slope. 
1 

U 

1 


U 

¡Moderate: 
large stones, 
droughty. 


1 

U 

I 

i 
IModerate: 
| small stones. 
1 

i 

U 


¡Slight. 


Severe: 
Slope. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


depth to rock. depth to rock. 


1 t 1 I [| 
Soil name and | Camp areas | Picnic areas | Playgrounds {Paths and trails! Golf fairways 
map symbol I I i I | 
i i | | | 
TE مومسم من‎ MUERE HM 
1 I i i | 
t I 1 t 1 
225, 226: | | i | | 
Woodin--------------- | Severe: ¡Severe: iSevere: ISevere: ¡Severe: 
| slope. | slope. | slope, | Slope. ! slope. 
| i | small stones. ! I 
i | I | | 
227: i i i I i 
Yorktree--------- ----lSevere: ISevere: Severe: 1 \Severe: 
| slope. | slope. | slope. | slope, | slope. 
i | I | dusty. 
i i j I | 
Yorkville------------ {Severe: Severe: Severe: ¡Moderate: ISevere: 
| slope. | slope. | slope. | slope, | slope. 
i i h | dusty. i 
! $ 4 + 1 
1 1 1 4 I 
228: i i i i | 
Yorktree------------- l Severe: ISevere: |Severe: |Severe: |Severe: 
1 slope. ! Slope. ! slope. | slope. i slope. 
U ' t i U 
Yorkville------------ ISevere: ISevere: |Severe: Severe: Severe: 
! slope. 1 slope. i slope. | slope. | slope. 
U i i U I 
229------------------- | Severe: ISevere: Severe: Moderate: ISevere: 
Yorkville | slope. | slope. ¦ slope. | slope, ! slope. 
i i i ' dusty. ! 
i i i | i 
230------------------- I Severe: Severe: Severe: Severe: Severe: 
Yorkville | slope. | slope. ! slope. | slope. { slope. 
[| J t U 
1 ' 1 l 1 
231: i 1 i 1 i 
Yorkville------------ | Severe: l Severe: | Severe: | Severe: l Severe; 
! slope. i slope. 1 slope. ! slope. | slope. 
1 [| 1 t 1 
Hopland-------------- l Severe: Severe: Severe: Severe: ISevere: 
! slope. ' slope. ! slope. | slope. | slope. 
i 1 I ! 1 
232: l i i i I 
Yorkville------------ (Severe: Severe: Severe: Moderate: Severe: 
| slope. { slope. i Slope. | slope, ¦ slope. 
i i H | dusty. Å 
i i i i H 
Squawrock------------ ISevere: Severe: Severe: Moderate: Severe: 
¦ slope. ¦ slope. | slope, | slope. | slope. 
i ! 1 small stones. ! ! 
t 
۱ U ' i 1 
Witherell------------ |Severe: | Severe: Severe: Moderate: Severe: 
| slope, | slope, | slope, | slope. | slope, 
! depth to rock. ! depth to rock. ! depth to rock. | I depth to rock. 
1 1 
[L| I 1 + t 
233: i i i | | 
Yorkville------------ | Severe: Severe: Severe: Severe: Severe: 
slope. 1 slope. H slope. 1 slope. | Slope. 
t 1 1 t 1 
Squawrock------------ ISevere: Severe !Severe: Severe: Severe: 
| slope. | slope. I slope, | slope. ! slope. 
i | ! small stones. | ! 
t (I I 1 
I 1 1 U 1 
Witherell----- «-===== ! Severe: l Severe: I Severe: l Severe: ISevere: 
| slope, | slope, | slope, | slope. ! slope, 
H i i I 
t U 1 I 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


U 
Soil name and | Camp areas Picnic areas Playgrounds Golf fairways 
map symbol I 
I 
1 
1 


small stones. 


I 1 I 1 

t t 1 1 

1 I 1 t 

I ' I ' 

U I 1 I 

H [i 1 ۱ 

i 0 0 01 

I l ۱ t 

U ١ U ۱ 

U I 1 t 

234: | i I i i 
Yorkville------------ Severe: Severe: Severe: Moderate: Severe: 
¦ slope. | slope. | slope. | slope, i slope. 

i i | ! dusty. i 

i | | | | 
Yorktree------------- iSevere: Severe: Severe: Moderate: severe: 
¦ slope. ¦ slope. ¦ slope. { slope, ¦ slope. 

| i | ! dusty. ! 

I i | i H 
Squawrock------------ |Severe: ¡Severe: ISevere: ¡Moderate: Severe: 
| slope. | slope. | slope, | slope. | slope. 

! ! { small stones. | | 

I | | I I 

235: H ! ! 1 i 
Yorkville------------ ISevere: ISevere: 'Severe: ‘Severe: Severe: 
| slope. 1 slope. | slope. | slope. { slope. 

t t I 

I I 1 I 1 
Yorktree------------- Severe: {Severe ‘Severe: 'Severe: ISevere: 
| Slope. I slope. | slope. | slope. | slope. 

U , 1 1 

1 t U U t 
Squawrock------------ ISevere: \Severe 'Severe: Severe: Severe: 
slope. ! slope. { slope, | slope. | slope. 

[| 1 i 

| | | | 

i I 1 
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TABLE 10.--BUILDING SITE DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 


Soil Survey 


See text for definitions of 
Absence of an entry indicates that the soil was not rated. The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation) 


Soil name and Shallow 


U 
t 
U 
map symbol | excavations 
U 
Li 


Dwellings 
without 
basements 


Dwellings 
with 


Small 
Commercial 


and streets 


t 
Local roads | Lawns and 


¦ landscaping 


basements buildings 


t 
1 
i 
(I 
[| 
[ 
0 
r] 
1 
i 
101: i 
Asabean---------- ISevere: Severe: 
¦ slope. ¦ slope. 
1 1 
1 1 
Sanhedrin-------- ISevere: ISevere: 
| Slope. | slope. 
+ U 
+ ۱ 
102: i i 
Asabean---------- Severe: Severe: 
| slope. | slope. 
I [ 
U I 
Sanhedrin-------- Severe: Severe: 
| slope. | slope. 
1 I 
i ۱ 
Speaker----- -----|Severe: Severe: 
| slope. | slope. 
t 
U i 
103: | i 
Asabean---------- ¡Severe: ¡Severe: 
| slope. | slope. 
1 U 
1 I 
Speaker---------- | Severe l Severe: 
| slope. | slope. 
1 t 
I t 
Neuns------------ ISevere: \Severe: 
| depth to rock,! slope. 
| slope. ! 
U 1 
104: | | 
Bearwallow------- l Severe: | Severe: 
| slope. | slope. 
1 
1 1 
Hellman---------- \Severe: Severe: 
| slope. ! 
| | slope. 
i I 
! t 
U 1 
105: | i 
Bearwallow------- Severe: Severe: 
| slope. | slope. 
U 
I U 
Hellman---------- l Severe: Severe: 
! slope. i 
| | slope. 
i | 
| | 
Witherell-------- ISevere: ISevere: 
| depth to rock,| slope, 
! slope. À 
' J 
' [| 
106, 107, 108: | 
Bluenose--------- | Severe: iSevere: 
slope. | slope. 
t 
| 
U 


shrink-swell, 


shrink-swell, 


depth to rock. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Se 
depth to rock, 
slope. 


Uu 


evere: 
slope. 


Severe: 
slope, 
shrink-swell. 


Severe: 
slope. 


Severe: 
slope, 
shrink-swell. 


Severe: 
depth to rock, 
slope. 


t 


evere: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Severe: 
slope. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


[i 
U 
l 
U 
| 
U 
I 
1 
[| 
1 
۱ 
J 
i 
1 
! 
i 
i 
U 
| 
U 
I 
١ 
t 
I 
I 
1 
i 
f 
: 
1 
| 
ISevere: 
| slope. 
Severe: 
slope. 


Severe: 
small stones, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
Slope. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
small stones, 


I 
I 
H 
1 
u 
1 
y 
۱ 
' 
t 
1 
J 
I 
1] 
1 
| 
l 
I 
J 
1 
1 
1 
1] 
1] 
L 
l 
۱ 
t 
! 
۱ 
U 
U 
1 
1 
! 
I 
U 
U 
U 
U 
U 
1 
[ 
i 
i 
1 
1 
i 
4 
i 
1 
J 
U 
t 
U 
i 
1 
) 
1 
J 
1 
1 
1 
1 
U 
I 
{ slope. 
I 

i 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


depth to rock. slope. 


1 ' 1 I 1 U 
Soil name and | Shallow { Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without i with |! commercial | and streets | landscaping 
! i basements ! basements | buildings | | 
1 I ۱ i t I 
4 t I ۱ I O 
i Li I V t U 
106, 107, 108: | i i i i i 
Neuns------------ Severe: l Severe: ‘Severe: ‘Severe: l Severe: ISevere: 
| depth to rock, slope. | depth to rock,! slope. | slope. | small stones, 
| slope. ! i slope. ! ! i slope. 
t U 1 1 1 i 
Gudgrey---------- {Severe: |Severe: ¡Severe: ISevere: ‘Severe: ISevere: 
i slope. | slope. | slope. ! slope. ! slope. | slope. 
I 1 
1 i I 
109, 110: i ! i ! ! 
Casabonne-------- I Severe: Severe: Severe: Severe: Severe: Severe: 
! slope. 1 slope. 1 slope. ! slope. | slope. ! slope. 
' U 1 1 ! ۱ 
Wohly------------ ¡Severe: ¡Severe: ¡Severe: ¡Severe: ¡Severe: ¡Severe: 
! slope. | slope. slope. i slope. ! slope. ! slope. 
111: ! ! i | i | 
Casabonne-------- Severe: Severe: Severe: Severe: Severe: Severe: 
! slope. i slope. i slope. ! slope. ! slope. | slope. 
' t I t I I 
Wohly------------ ¡Severe: ¡Severe: \Severe: ISevere: iSevere: ISevere: 
1 slope. | slope. | slope. | slope. | slope. | slope. 
U i t J I U 
Pardaloe--------- ISevere: ¡Severe: Severe: i Severe: l Severe: Severe: 
! slope. | slope. | slope. | slope. | slope. | slope. 
1 U 1 
t | 1 U I U 
112--------------- l Severe: I Severe: ‘Severe: l Severe: ! Severe: Severe: 
Clear Lake | cutbanks cave,! shrink-swell. | wetness, | shrink-swell. { low strength, | too clayey. 
1 wetness. ! | Shrink-swell. | I shrink-swell. | 
I t 1 ۱ I 
[i I 1 1 1 1 
113, 114---------- Moderate: Severe: Severe: Severe: severe: Slight. 
Cole | too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | low strength, |! 
H ! ! l | shrink-swell. | 
i i i i i i 
ll5--------------- 'Severe: iSevere: ISevere: \Severe: Severe: Moderate: 
Cole | wetness. | shrink-swell. | wetness, | shrink-swell. | low strength, | wetness. 
| 1 shrink-swell. ! ! shrink-swell. 
r U ۱ 1 [| U 
116--------------- ISevere: ¡Severe: ‘Severe: Severe: Severe: Severe: 
Cummiskey | slope. | slope. | slope. | slope. | slope. | slope. 
۱ U t t ۱ 
un | | | | | | 
Dingman---------- ISevere: ¡Severe: ¡Severe: ISevere: iSevere: ¡Severe: 
| slope. | shrink-swell, | slope, | shrink-swell, | low strength, | slope. 
i | slope. | shrink-swell. | slope. | slope, H 
i i | i ! shrink-swell. ! 
i i i i | i 
Beaughton-------- ISevere: ISevere: \Severe: ISevere: ISevere: ISevere: 
| depth to rock,! slope, | depth to rock,! slope, | depth to rock,! slope, 
| slope. | depth to rock.| slope. | depth to rock.| slope. | depth to rock, 
i i i 1 i ! too clayey. 
1 t U t 1 I 
1 U ' 1 1 1 
118: i i { | 1 I 
Dunsmuir--------- ¡Moderate: iModerate: IModerate: Severe: Severe: Moderate: 
¦ too clayey, | shrink-swell, | slope, ¦ slope. | low strength. | slope. 
| slope. i slope. | shrink-swell. | ! 
U I i 
i 1 U ۱ ۱ a 
Maymen Variant---!Severe: Moderate: ‘Severe: !Severe: iModerate: ISevere: 
| depth to rock.) shrink-swell, | depth to rock.! slope. | depth to rock,| depth to rock. 
| slope, ! i i shrink-swell, 
i i i i i 
U U U l U 
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Soil name and 
map symbol 


1 
! 
1 
119, 5 ! 


Dunsmuir--------- ¡Severe: 

! slope. 

i 

i 
Maymen Variant---|Severe: 

| depth to 

{ slope. 

! 

I 
121: i 
Etsel------------ ¡Severe: 

| depth to 

! slope. 

1 

[| 
Rock outcrop. ! 

t 
Neuns------------ Severe: 

| depth to 

| slope. 

U 

= I 

122: i 
Etsel------------ Severe: 

| depth to 

| slope. 

l 

1 
Woodin----------- ¡Severe: 

| depth to 

! slope. 

I 
Rock outcrop. ! 

i 
123, 124---------- IS1ight---- 
Feliz ! 

i 

H 
125--------------- !Slight---- 
Feliz H 

i 

i 
126--------------- ISlight---- 
Feliz f 

i 

1 

1 
127. i 
Fluvaquents ! 

1 
128--------------- iSevere: 
Gielow | wetness. 

1 

١ 
129: I 
Gschwend--------- Severe: 

| cutbanks 

I 

I 
Frenchman-------- |Severe: 

| cutbanks 

t 

U 
130, 131, 132: 1 
Gudgrey--------- -|Severe: 

! 

t 


t 

H Shallow 

| excavations 
i 
I 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


1 
U 
1 
I 
1 
I 


rock, | 


rock, i 
i 
1 
4 
1 
I 
1 
1 
rock,| 
i 
1 
۱ 
U 


U 
rock, | 
I 


Dwellings 
without 


Severe: Severe: 
slope. slope. 
Severe: Severe: 
slope. depth to rock, 
slope. 
Severe: ISevere: 
slope, | depth to rock, 
depth to rock.| slope. 
i 
i 
i 
Severe: ¡Severe: 
slope. | depth to rock, 
| slope. 
i 
i 
Severe: l Severe; 
slope, | depth to rock, 
depth to rock.| slope. 
i 
Severe: i Severe; 
slope. | depth to rock, 
| slope. 
i 
I 
[| 
i 
Moderate: Moderate: 
shrink-swell. | shrink-swell. 
| 
Moderate: IModerate: 
shrink-swell. | shrink-swell. 
| 
Moderate: !Moderate: 
shrink-swell. | shrink-swell. 
1 
| 
U 
t 
u 
I 
I 
Moderate: ‘Severe: 
wetness, | wetness. 
| 
Slight--------- !S1ight--------- 
U 
| 
Slight--------- ISlight--------- 
r 
i 
Severe: l Severe: 
slope. | slope. 
U 
L 


Dwellings 
with 


Local roads 
and streets 


Small 


Soil Survey 


Lawns and 
landscaping 


i 1 1 

{ i ! 

[| 1 I 

l 1 1 

I J (I 

I U 1 

0 t 0 

I U U 

1 4 I 

1 t [ 

| i i 

‘Severe: Severe: 'Severe: 

| slope. { low strength, | slope. 

i ! slope. i 

| | | 

{Severe Severe: Severe: 

¦ slope. ¦ slope. | slope, 

i i | depth to rock. 

i i i 

| | 

I Severe: l Severe Severe: 

| slope, | depth to rock,| droughty, 

| depth to rock. | slope. | slope. 

1 i 

i i i 

U + U 

i i H 

'Severe: Severe: ‘Severe: 

I slope. | slope. ! small stones, 

H H ! slope. 

U ! U 

1 U t 

i I 1 

Severe: Severe: Severe: 

¦ slope, | depth to rock,! droughty, 

I depth to rock. | slope. ¦ slope. 

1 ' 

I 1 1 

ISevere: ¡Severe: iSevere: 

| slope. ! slope. | slope. 

t I i 

| i | 

1 U l 

I ١ I 

! I I 

| | 

Moderate: ¡Moderate: ¡Slight. 

| shrink-swell. | shrink-swell, | 

| { low strength. | 

U t I 

I! 1 t 

Moderate: Moderate: Slight. 

| shrink-swell. | low strength, ! 

| | shrink-swell. ! 

I ۱ (I 

U U [ 

Moderate: Moderate: Slight. 

| shrink-swell, | low strength, | 

| slope. ! shrink-swell. | 

I I 

| i / 

1 U 1 

١ [| y 

U I i 

i i i 

IModerate: Moderate: !Moderate: 

| wetness. | wetness. | wetness. 
1 1 $ 

| | | 

Moderate: ISlight--------- ISlight. 

¦ slope. I f 

H i i 

| Moderate: ISlight--------- Moderate: 

| slope. H | small stones. 

i | i 

i i i 

l Severe: l Severe: l Severe: 

| slope. | slope. | slope. 

t ۱ 

U I i 
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Dwellings 
without 
basements 


Dwellings 
with 


Small 
commercial 


Local roads 
and streets 
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Lawns and 
landscaping 


basements buildings 


130, 131, 132: 


Bluenose------- 


133. 
Haplaguepts 


134, 135: 
Haploxeralfs. 


Argixerolls. 


136, 137: 


Henneke-------- 


Montara-------- 


138, 139: 


Holohan-------- 


Hollowtree----- 


Casabonne------ 


140: 


Holohan-------- 


Hollowtree----- 


141, 142-------- 


Hopland 
143, 144: 


Hopland-------- 


۱ 
I 
| slope. 
l 
i 


! 
t 
| slope. 
I 
t 


| cutbanks 
| slope. 

i 

t 

I 


| Severe: 


i depth to 
| Slope. 
1 
U 


rock,| slope, 
i 
U 
۱ 
ISevere: 
rock,! slope, 


t 
t 
¡Severe: 
rock,| slope. 


Severe: 
slope. 


Severe: 


cave,; slope. 


¡Severe: 
rock,| slope, 


1 
ISevere: 
depth to rock,| slope, 


s 


Se 
s 


Se 
d 
s 


Se 
S 
Se 


Se 
á 
5 


Se 


Se 


lope. 


vere: 
lope. 


vere: 
lope. 
vere: 


lope. 


vere: 
lope. 


vere: 
epth to rock, 
lope. 


vere: 


vere: 


1 
i 
t 
I 
ISevere: 


۱ 
ړ‎ 
t 
U 
t 
Severe: 
! slope. 
۱ 
U 
I 
1 
U 
' 
U 
t 


vere: 
lope. 


n 
no 


Severe: 
Slope. 


i Severe: 


depth to rock, slope, 


| depth to rock.! slope. 
۱ 


| depth to rock. 


depth to rock. 


depth to rock, 
slope. 


Severe: 
depth to rock, 
5 


epth to rock, 
lope. 


nad 


Severe: 
small stones, 
Slope. 


small stones, 


t 

E 

U 

i 

i 

U 

i 

I 

i 

1 

t 

[| 

1 

{ 

U 

U 

1 

I 

I 
¡Severe: 
i 

1 

| slope. 
i 
U 
1 
I 
[| 
U 
I 
I 
i 
[ 
t 
t 
t 


Severe: 
slope, 
depth to rock. 


1 
1 
۱ 
[| 
I 
1 
t 
I 
t 
U 
U 


Severe: 
slope, 
depth to rock. 


Severe: 
mall stones, 


U 
U 
1 
1 
I 
1 
U 
1 
1 
1 
i 
U 
i 
I 
1 
| s 
| droughty, 
1 

is 

1 

I 

U 

I 

U 

[i 

i 

[| 

U 

t 


mall stones, 
roughty, 


non 


Severe: 
slope. 


1 
! 
t 
U 
! 
U 
i 
t 
1 
1 
1 
1 
۱ 
l 
U 
U 
F 
U 
1 
U 
U 
1 
r 
1 
1 
1 
I 
١ 
I 
1 
1 
1 
1 
i 
۱ 
i 
H 
i 
1 
1 
١ 
I 
| rock. 
I 

t 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


shrink-swell. 


) i i 1 [ 1 
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without H with | commercial | and streets | landscaping 
! | basements | basements | buildings | ! 
I 1 1 1 1 1 
U i U 1 H [ 
1 i 1 I! 1 [| 
143, 144: ! I i i I i 
Etsel------------ severe: Severe: l Severe: | Severe: l Severe: ‘Severe: 
! depth to rock,| slope, | depth to rock, slope, | depth to rock,{ droughty, 
| slope. ' depth to rock. | slope. 1 depth to rock. 1 slope. | slope. 
1 ' 
١ i [ 1 ۱ i 
145, 146, 147: i i i i i i 
Hopland---------- Severe: Severe: Severe: Severe: Severe: {Severe: 
¦ slope. | slope. 1 slope. ! slope. | slope. ! slope. 
U 
1 I I 1 I I 
Sanhedrin-------- !Severe: ¡Severe: ‘Severe; !Severe: ISevere: ISevere: 
! slope. | slope. slope. | slope. | slope. | slope. 
[ 1 U 1 
' 1 i 1 1 1 
Kekawaka--------- ‘Severe: \Severe: Severe: ISevere: iSevere: Severe: 
| slope. | slope. ! slope. | slope. | low strength, | slope. 
| | i i | slope. | 
1 I 1 l ! [| 
U I i 1 1 i 
148, 149: / | 1 i i H 
Hopland---------- Severe: ‘Severe: !Severe: ‘Severe: Severe: Severe 
} slope. 1 slope. ! slope. ! slope. ! slope. { slope. 
I 
۱ U U 1 [ U 
Witherell-------- |Severe: ISevere: |Severe: |Severe: I Severe: ¡Severe: 
| depth to rock,| slope, | depth to rock,| slope, | depth to rock,! slope, 
! slope. | depth to rock. | slope. i depth to rock. slope. | depth to rock. 
t U 
1 1 1 t 1 1] 
Squawrock--------|Severe: ISevere: ISevere: ISevere: ISevere: ISevere: 
| depth to rock, | slope. | depth to rock,! slope. | slope. | slope. 
! slope. ! ! slope. | H H 
1 t ۱ 1 1 1 
U 1 I 1 (I 4 
150, 151: | i i | ) i 
Hopland---------- Severe: Severe: Severe: Severe Severe: !Severe: 
! slope. ! slope. | slope. ! slope. ! slope. ! slope. 
1 
I I U i U V 
Wohly------------ ¡Severe: Severe: Severe: Severe ¡Severe: ISevere: 
¦ slope. | slope. ! slope. | slope. | slope. | slope. 
U U 
I U n } ' 1 
152, 153: ! i i i i i 
Hopland---------- ISevere: 'Severe: Severe: ISevere: ¡Severe: l Severe: 
| slope. ¦ slope. 1 slope. ! slope. ! slope. | slope. 
t ! I 
I ! I I U [ 
Woodin----------- iSevere: ¡Severe: ¡Severe: ¡Severe: Severe: ‘Severe: 
| depth to rock,! slope. | depth to rock, slope. ¦ slope. | slope. 
! slope. | i slope. i i i 
U 1 U U I ۱ 
E 1 U [ I t 
154, 155: | i I i i i 
Kekawaka---------lSevere: \Severe: {Severe Severe: | Severe: Severe 
¦ slope. | slope. ¦ slope. | slope. | low strength, ! slope. 
H | | ! ! slope. ! 
| | | | | i 
Casabonne-------- \Severe: !Severe: ISevere ‘Severe: Severe: Severe: 
slope. 1 slope. | slope. | slope. ! slope. ! slope. 
[ i 
1 1 U U ! i 
Wohly------------ {Severe ‘Severe: ¡Severe: Severe: Severe: ‘Severe: 
H slope. 1 slope. | slope. ! slope. i slope. | slope. 
U 
i 1 i I ۱ t 
156--------------- \Severe: Severe: Severe: ISevere: ‘Severe: Severe: 
Maxwell | cutbanks cave. | shrink-swell. | shrink-sweli. | shrink-swell. | low strength, | too clayey. 
١ (I I t 
| | | 
U U f U 
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Soil 
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name and 
symbol 


Mayacama--------- 


158: 


Hoplan 


159: 
Maymen 


d---------- 


Mayacama--------- 


160: 
Maymen 


1 


I 
! 
t 
[ 
' 
U 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


t t I I 
Shallow | Dwellings ¦ Dwellings  ! Small ¦ Local roads 
excavations | without ! with | commercial I and streets 
| basements | basements | buildings i 
i i i i 
I t i ' 
| | | 
Severe: ISevere: {Severe |Severe: !Severe: 
depth to rock,! slope. | depth to rock,! slope. ¦ slope. 
slope. ! ! slope. ! i 
I t t I 
U I u I 
Severe: {Severe {Severe !Severe: ¡Severe: 
slope. i slope. | siope. | slope. ! slope. 
1 U 
U U I I 
Severe: ¡Severe: Severe: ISevere: ISevere: 
depth to rock,! slope, | depth to rock,| slope, | depth to rock, 
slope. | depth to rock.! slope. I depth to rock.| slope. 
t 1 ! [| 
| | 
Severe: ISevere: Severe Severe: ¡Severe: 
depth to rock,| slope, | depth to rock,! slope, | depth to rock, 
slope. | depth to rock.! slope. | depth to rock.! slope. 
I ! (I I 
t 4 I ۱ 
Severe: ¡Severe: ISevere: l Severe: Severe: 
depth to rock,! slope, | depth to rock,! slope, | depth to rock, 
slope. | depth to rock.! slope. | depth to rock.| slope. 
U V 1 
t 1 I 1 
Severe l Severe: l Severe: l Severe: l Severe: 
slope. ¦ slope. | slope. | slope. | slope. 
1 1 I ١ 
| | | 
Severe: ISevere: ISevere: ¡Severe: ¡Severe: 
depth to rock,} slope, | depth to rock,! slope, | depth to rock, 
slope. ! depth to rock.| slope. | depth to rock.! slope. 
U t ۱ 
t H i U 
Severe: |Severe: ISevere: Severe: iSevere: 
depth to rock,| slope, | depth to rock,! slope, | depth to rock, 
slope. | depth to rock.| slope. | depth to rock.! slope. 
i U 1 l 
[ ۱ I I 
Severe: ¡Severe: 'Severe: Severe: | Severe: 
depth to rock,! slope. | depth to rock,! slope. | slope. 
slope. ! | slope. ! i 
| | i i 
i i i i 
Severe: ISevere: iSevere ¡Severe: {Severe: 
depth to rock,} slope, | depth to rock,l slope, | depth to rock, 
slope. | depth to rock.| slope. | depth to rock. | slope. 
t I 1 
I 1 i 1 
Severe: Severe: ‘Severe !Severe: Severe: 
depth to rock,| slope, | depth to rock,! slope, | depth to rock, 
slope. depth to rock.| slope. | depth to rock.! slope. 
I U ' 
i ۱ 1 1 
Severe: ¡Severe: ¡Severe: ISevere: ISevere: 
depth to rock,! slope, | depth to rock,} slope, | depth to rock, 
slope. i depth to rock.! slope. | depth to rock.| slope. 
I t 
! i ! ! 
Severe: ¡Severe: ¡Severe: ISevere: Severe: 
depth to rock, | slope, | depth to rock,! slope, | depth to rock, 
slope. | depth to rock.! slope. | depth to rock. | slope. 
L| L 
H 1 i 
Severe: i Severe: Severe: Severe: Severe: 
depth to rock, slope. rock, | slope. slope. 


slope. 


1 

t 

i 

| depth to 
| slope. 

U 
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Lawns and 
landscaping 


U 
t 
1 
۱ 
1 
i 
1 
1 
U 
۱ 
1 
|Severe: 
I 
i slope. 
U 
1 
1 
U 
۱ 
U 
I 
1 
1 
1 
t 
1 
I 


Severe: 
slope. 


Severe: 
| droughty, 
slope. 


i Severe: 
| slope, 
depth to rock. 


Severe: 
y droughty, 
slope. 


Severe: 
Slope. 


Severe: 
| Slope, 
depth to rock. 


Severe: 
y droughty, 
slope. 


1 
1 
U 
i 
U 
I 


Severe: 
slope. 


ISevere: 
I slope, 
depth to rock. 


Severe: 
y droughty, 
slope. 


ISevere: 
I slope, 
| depth to rock. 


iSevere: 


| slope, 
| depth to rock. 


Severe: 
5 


! 
U 
1 
i 
| slope. 
i 
1 
i 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


t U U U t 1 
Soil name and | Shallow | Dwellings { Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without i with | commercial ¦ and streets | landscaping 
; | basements _ | basements | buildings | 1 
U i 1 U I I 
i / f ! i i 
161, 162: | i | I | i 
Etsel------------ |Severe: ¡Severe: ¡Severe: |Severe: Severe: | Severe: 
| depth to rock,! slope, | depth to rock,| slope, | depth to rock,! droughty, 
1 slope. i depth to rock. slope. 1 depth to rock. slope. i slope. 
F 1 1 ' U l 
163, 164: i i i i i | 
Nashmead--------- Severe: Severe: Severe: Severe: Severe: Severe: 
| slope. i slope. | slope. 1 slope. | slope. | slope. 
! I 1 t I 1 
Updegraff-------- Severe: ISevere: Severe: Severe: Severe: ISevere: 
! slope. I slope. ! slope. ! slope. | slope. i slope. 
U 1 1 ۱ U t 
Woodin----------- Severe: Severe: Severe: Severe: Severe: Severe: 
I depth to rock, j slope. | depth to rock,| slope. | slope. | slope. 
! slope. ١ | slope. | | | 
1 I I| U 1 1 
165, 166: ! | | H i | 
Nashnead--------- ISevere: |Severe: ISevere: ISevere: Severe: Severe: 
H slope. ! slope. i slope. ! slope. | slope. 1 slope. 
1 U 1 [] 1 U 
Woodin----------- !Severe \Severe: ISevere: Severe: Severe: ‘Severe: 
! depth to rock,! slope. ¦ depth to rock,| slope. ! slope. | slope. 
| slope. H ! slope. i H 1 
i i | ] i i 
167, 168: i i H i I i 
Neuns------------ {Severe iSevere: ‘Severe: ISevere: Severe: Severe: 
| depth to rock,} slope. | depth to rock,| slope. | slope. | small stones, 
i slope. ! 1 slope. | I I slope. 
1 ! U U H i 
Bluenose--------- iSevere: iSevere: ISevere: ‘Severe: ISevere: l Severe: 
| slope. | slope. | slope. | slope. i slope. I small stones, 
١ ' ! 1 I 1 
i i i I i | Slope. 
i i i I i i 
Tyson------------ ISevere: | Severe: t Severe: !Severe: {Severe l Severe: 
| depth to rock,! slope. | depth to rock,| slope. | slope. I small stones, 
| slope. 1 i slope. | i | slope. 
I I 1 I U 1 
169, 170, 171: | | | i i i 
Ornbaun--------- -!Severe: 'Severe: ISevere: ISevere: ISevere: ISevere: 
| slope. ! slope. i slope. i slope. ! slope. i slope. 
t i t 1 í 1 
Zeni------------- | Severe: ISevere: ¡Severe: [Severe: ¡Severe: ISevere: 
! slope. 1 slope. | slope. | slope. | slope. | slope. 
i t 1 1 ۱ 1 
172: i i i | | | 
Pardaloe--------- ¡Severe: \Severe: !Severe: |Severe: |Severe: Severe: 
1 slope. | slope. ! slope. 1 slope. i slope. ! slope. 
t U i r U [i 
Kekawaka--------- iSevere: |Severe: Severe: Severe: Severe: Severe: 
| slope. | slope. | slope. | slope. | low strength, | slope. 
| | i H | slope. i 
| | | | | 
Casabonne-------- ISevere: ISevere: ISevere: ISevere: ISevere: \Severe: 
! slope. | slope. 1 slope. 1 slope. | Slope. | Slope. 
1 
t ١ 1 i I q 
173: 1 | i | i | 
Pardaloe--------- ISevere: Severe: Severe: l Severe: ISevere: |Severe: 
| slope. | slope. | slope. | slope. | slope. | slope. 
1 U U U U 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


shrink-swell. 


j| t I 4 U [ 
Soil name and | Shallow | Dwellings | Dwellings |} Small | Local roads | Lawns and 
map symbol | excavations | without i with | commercial | and streets | landscaping 
H | basements I basements I buildings H i 
U i i I r 1 
I U L] I 1 ! 
U U U 1 1 1 
173: i i H I I | 
Woodin----------- Severe: ISevere: ISevere: l Severe: ISevere: ISevere: 
| depth to rock,! slope. | depth to rock,! slope. | slope. | slope. 
¦ slope. i ! slope. H | i 
i i i H i I 
Casabonne-------- I Severe: Severe: l Severe: | Severe: I Severe: | Severe: 
! slope. ! slope. | slope. | slope. | slope. | slope. 
' 
۱ U I 1 I I 
174: i | | | i i 
Pardaloe--------- Severe: ‘Severe: Severe: Severe: Severe: Severe: 
| slope. | slope. | slope. ١ slope. ! slope. | slope. 
I 1 U 1 
U 1 t U 1 1 
Woodin----------- iSevere: ‘Severe: Severe: Severe: Severe: Severe: 
| depth to rock,| slope. | depth to rock,| slope. | slope. | slope. 
! slope. I | slope. i i i 
i i i i i I 
175--------------- ISlight--------- ¡Moderate: \Moderate: Moderate: Moderate: slight. 
Pinnobie | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell. ! 
U 1 t I t 
۱ i 1 I 1 I 
176--------------- iSlight--------- ‘Moderate: Moderate: Moderate: iModerate: slight. 
Pinnobie I | shrink-swell. | shrink-swell. | shrink-swell, | shrink-swell. | 
i i 1 ! slope. i i 
H | i i i 1 
177--------------- iSlight--------- !Moderate: Moderate: ¡Moderate: IModerate: iModerate: 
Finole i | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell. | small stones. 
t t t 1 1 I 
I I U 1 t U 
178--------------- ISlight--------- ‘Moderate: Moderate: Moderate: Moderate: !Moderate: 
Pinole 1 | shrink-swell. | shrink-swell. | shrink-swell, | shrink-swell. | small stones. 
i i i ! slope. i i 
i i i i i i 
179--------------- IModerate: IModerate: iModerate: ISevere: ‘Moderate: Moderate: 
Pinole | slope. | shrink-swell, | slope, | slope. | slope, | small stones, 
H | slope. | shrink-swell. | ! shrink-swell. 1 slope. 
t U i I 1 
1 1 1 U t L| 
180--------------- iSevere: ISevere: 'Severe: ISevere: ISevere: ‘Severe: 
Pinole | slope. | slope. | slope. | slope. | slope. | slope. 
U 1 I ۱ I 
1 1 i 1 I 1 
181--------------- ISlight--------- IModerate: IModerate: IModerate: ¡Moderate: ISevere: 
Pincle 1 | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell. ! small stones. 
I I I i ' 1 
1 I U 1 U [| 
182--------------- IModerate: ‘Moderate: IModerate: ISevere: IModerate: ISevere: 
Pinole ¦ slope. | shrink-swell, | slope, | slope. ! slope, | small stones. 
1 ! slope. | shrink-swell. ! shrink-swell. 
U t U 
I ١ [ 1 i t 
183. | | | ! ! i 
Pits and Dumps ! ! i i i i 
U t U [ I t 
I U I t I ' 
184--------------- ¡Moderate: ¡Severe: | Severe: ISevere: ISevere: ISlight. 
Redvine | too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | low strength, ! 
i I H ! ! shrink-swell. ! 

i | i i i i 
185--------------- IModerate: !Severe: Severe: iSevere: ISevere: l Moderate: 
Redvine | too clayey, | shrink-swell. | shrink-swell. | shrink-swell, | low strength, | slope. 

| slope. I ! ! slope. ! shrink-swell. 1 

I! 

I I I 1 1 V 
186--------------- ISevere: ISevere: l Severe: ! Severe: I Severe: i Severe: 
Redvine slope. | shrink-swell, | slope, | shrink-swell, | low strength, | slope. 

| slope. ! shrink-swell. | slope. ! slope, i 

! , t 1 

I i H i i 

1 J [ 1 U 
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Soil name and 
map symbol 


1 

| Shallow 

| excavations 
1 
1 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings 


without with 


Dwellings 


Small 
commercial 
buildings 


Soil Survey 


Lawns and 
landscaping 


Local roads 
and streets 


basements basements g 


187. 
Rock outcrop 


Russian 


191, 192: 


Sanhedrin------ 


Asabean-------- 


Speaker-------- 


193, 194, 195: 


Sanhedrin------ 


Kekawaka------- 


Speaker-------- 


196: 


Shortyork------ 


197: 


Shortyork------ 


Witherell------ 


Updegraff------ 


(Moderate: 


¦ flooding. 


Severe: 


| slope. 


¡Severe: 


! depth to 
! slope. 

١ 
|Severe: 

{ depth to 
| slope. 

t 


i 
Severe: 
| depth to 
| slope. 

۱ 
t 


¡Severe: 


-----|Slight--------- 'Slight---- 

U U 

| | 

ISevere: Severe: 

¦ flooding. | flooding. 

1] 

1 1 

ISlight--------- ISlight---- 
cave.! 

i i 

| 

|Severe: |Severe 

| slope. | slope. 

I 

t I 

ISevere: ISevere: 

| slope. slope. 

1 

A U 

\Severe: ISevere: 

! slope. i slope. 

| | 

1 i 

l Severe: ISevere: 

| slope. ! slope. 

1 I 

1 1 

ISevere: ‘Severe: 

| slope. i slope. 

| | 

ISevere: ISevere: 

! slope. i slope. 

U 

| | 

ISevere: ISevere: 
rock,! slope. | depth to 

H ! slope. 

1 l 

t U 

{Severe: !Severe: 
rock, | slope. | depth to 

| | slope. 

1 V 

۱ i 

‘Severe: ‘Severe: 
rock,! slope, ! depth to 

1 


! 
i 
i 
Severe: I Severe: 
rock,! slope. | depth to 
| ! slope. 
1 
U (I 
ISevere: ¡Severe: 
rock,| slope, | depth to 


----- ISlight----- 


ISevere: 


| flooding. 


----- [Slight-===- 


Severe: 
slope. 


1 
L| 
1 
1 
1 
1 
1 
U 
1 
۱ 
t 
1 
U 
U 
[ 
۱ 
i 
l Severe: 
| slope. 
5 
1 
[ 
[i 
[L| 
I 
1 
١ 
[i 
I 
1 
I 
1 
1 
I 
4 
i 
i 
U 
1 
1 
! 
i 
| 
V 
1 


Severe: 
rock, slope. 
1 


I 

t 

1 

ISevere: 

rock,| slope. 
I 


1 
1 
1 
ISevere: 
rock,| slope, 


Severe: 
rock,; slope, 


depth to rock. 


1 

U 

U 
¡Severe: 
U 

{ slope. 
U 

H 


e 
depth to rock,} slope, 
S 


lope. | depth to rock. 


a 


I 
4 
i 
Severe: {Severe: 
slope. | slope. 
1 
U 
1 
U 
1 
1 


[Slight T--——----- ‘Slight. 
[| 

| | 

ISevere: Moderate: 

1 flooding. | flooding. 
l 

t I 

ISlight-=-==--== ¡Slight. 

| | 

t ۱ 

| | 

| Severe: Severe: 

| slope. i slope. 

I 1 

ISevere: ISevere: 

| slope. i slope. 

1 U 

|Severe: |Severe: 

¦ slope. | slope. 

i I 

| | 

!Severe: ISevere: 

! slope. | slope. 

U 1 

U ' 

!Severe: |Severe: 

I low strength, | slope. 

| slope. | 

I 1 

ISevere: ISevere: 

{ slope. | slope. 

i j 

| | 

I Severe: l Severe: 

¦ slope. { slope. 

i i 

i i 

ISevere: {Severe: 

| slope. | small stones, 

i ! slope. 

1 1 

[i 1 

iSevere: I Severe: 

1 

| 

1 

1 

| 

I 

1 

I 

1 

۱ 

U 

| 

\Severe: Severe: 

| depth to rock,i slope, 

| slope. | depth to rock. 
1 

I ' 

¡Severe: Severe: 

i slope. ! slope. 
I 

U 1 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


1 
Soil name and | 
map symbol | 
i 

! 

1 


1 
i 
198: i 
Shortyork-------- | Severe: iModerate: ISevere: 
| depth to rock. shrink-swell, | depth to rock. 
i i slope, i 
i ! depth to rock.! 
U i M I 
[ I F 
Yorkville-------- \Moderate: |Severe: ‘Severe: 
| too clayey, | shrink-swell. ! shrink-swell. 
! slope. | i 
i i i 
Witherell-------- iSevere: ISevere: (Severe: 
| depth to rock. depth to rock. depth to rock. 
I 1 i 
i H i 
١ 1 1 
199, 200: 1 I 
Shortyork-------- ISevere: ISevere \Severe: 
| depth to rock,! slope. | depth to rock, 
slope. | Slope. 
I U 1 
Yorkville-------- ¡Severe: iSevere: ¡Severe: 
! slope. | shrink-swell, | slope, 
| { slope. | shrink-swell. 
i i I 
i H i 
Witherell-------- ISevere: Severe: Severe 
| depth to rock, slope, ¦ depth to rock, 
¦ slope. | depth to rock. slope. 
U I ۱ 
U I I 
201, 202: ! H | 
Squawrock-------- ISevere: Severe: Severe: 
| depth to rock, slope. | depth to rock, 
| slope. H ¦ slope. 
L| 1 I 
I 1 I 
Witherell-------- !Severe: l Severe: {Severe 
| depth to rock,| slope, | depth to rock, 
| slope. | depth to rock.! slope. 
(I 1 i 
[| 1 1 
203--------------- Severe: Severe: Severe: 
Talmage | cutbanks cave.! flooding. | flooding. 
i t U 
i t U 
204--------------- ISevere: !Severe: Severe: 
Talmage | cutbanks cave.! flooding. ! flooding. 
L| I 
i i i 
1 t i 
205, 206: i ! i 
Tyson------------ l Severe: ¡Severe ¡Severe: 
| depth to rock,! slope. | depth to rock, 
| slope. i | slope. 
1 ۱ U 
1 i 1 
Updegraff-------- \Severe: ISevere I Severe: 
| slope. | slope. | slope. 
1 U i 
I U I 
207: ! ! I 
Updegraff-------- ISevere: Severe: Severe: 
¦ slope. ¦ slope. ¦ slope. 
) U t 
1 V 1 
Sanhedrin-------- ISevere: |Severe: iSevere: 
| Slope. i slope. | slope. 
LI 
i U 


Shallow 
excavations 


1 
I 

1 

i 

| basements basements buildings 

t 

| 

1 

۱ 

| 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


1 
Dwellings 1 
without 1 
H 
t 


Dwellings 
with 


Small 
commercial 


Severe: 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope, 
depth to rock, 


s 
depth to rock, 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
slope. 


Severe: 


lope. 


uo. 


Severe: 

slope. 
Severe: 
lope. 


Uo 


Local roads 
and streets 


Moderate: 

depth to rock, 
Slope, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
depth to rock. 


Severe: 
slope. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Severe: 
depth to rock, 
Slope. 


Moderate: 
flooding. 


Moderate: 
flooding. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 
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Lawns and 
landscaping 


Moderate: 
small stones, 
droughty, 
slope. 


Moderate: 
slope. 


Severe: 
depth to rock. 


Severe: 
slope. 


Severe: 
droughty. 


Severe: 
small stones, 
droughty. 


Severe: 
small stones, 
slope. 


Severe: 
slope. 
Severe: 


slope. 


Severe: 
slope. 
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Soil name and 


map symbol 


U 

| Shallow 

| excavations 
I 
J 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
without 


Dwellings 
with 


Small 
commercial 


Local roads 
and streets 


Soil Survey 


Lawns and 
landscaping 


basements basements buildings = 


208, 209: 


Updegraff------ 


Speaker-------- 


210. 
Urban land 


211: 


Witherell------ 


214. 
Xerochrepts 


215, 216: 
Xerochrepts. 


Haploxeralfs. 
Argixerolls. 


217. 
Xerofluvents 


218: 
Xerofluvents. 


Riverwash. 


ISevere: 


[ 
! slope. 
+ 


| slope. 


i slope. 


U 
t 
{ 
[ 
U 
U 
۱ 
U 
U 
۱ 
t 
1 
١ 


Severe: 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


U 
+ 
i 
[| 
t 
H 
U 
U 
U 
۱ 
' 
t 
[i 
1 
4 
4 
U 
U 
U 
[| 
[| 
1 
t 
t 
[| 
[| 
U 
U 
۱ 
[| 
[| 
U 
U 
I 
U 
[| 
[| 
! 
u 
[| 
3 
U 
U 


I 
I 
I 
1 
I 
| 
I 
t 
I 
( 
t 
I 
I 
i 
I 
U 
' 
U 
I 
۱ 
U 
3 
١ 
| 
I 
t 
I 
1 
1 
U 
U 
U 
H 
U 
U 
' 
U 
t 
1 
[ 
' 
[| 
[| 
۱ 
I 
' 
t 
۱ 
[| 
1 
i 
' 
[| 
I 
[| 
' 
t 
! 
[| 
۱ 
[| 
U 
y 
1 
U 
I 
۱ 
U 
[| 
U 
I 
t 
1 
t 
[| 
[| 
U 
[| 
U 


S 


S 


S 


5 


S 


S 


8 


S 


S 


S 


evere: 
slope. 


evere: 
slope. 


evere: 
depth to rock, 


evere: 
slope. 


evere: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 
Severe: 


slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
i 
1 
[ 
|Severe: 
H 
U 
U 
‘Severe: 

slope. 


Severe: 
lope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


I 
I 
i 
I 
1 
1 
1 
Å 
۱ 
H 
4 
U 
I 
i 
U 
U 
U 
U 
I 
I! 
1 
+ 
I 
۱ 
I! 
! 
1 
i 
i 
i 
I 
r 
i 
1 
[| 
[ 
I 
+ 
I 
1 
1 
١ 
i 
1 
I 
t 
i 
I 
I 
[| 
$ 
U 
å 
1 
I 
1 
4 
(I 
I 
' 
I 
1 
i 
¦ slope. 
U 
i 
1 
1 
I 
I 
I 
I 
i 
i 
t 
U 
1 
1 
t 
i 
U 
I 
H 
i 
I 
١ 
U 
I 
[| 
I 
I 
4 
(I 
I 
1 
۱ 
1 
1 
t 
[| 
t 
U 


Severe: 
small stones, 
slope. 


e 
depth to rock,; slope, 
s 


Severe: 
S 


Severe: 


Severe: 
slope. 


Severe: 
Slope. 


Severe: 
slope. 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


Soil name and 
map symbol 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Shallow Dwellings 
without 


basements 


Dwellings 
with 
basements 


Small 
commercial 
buildings 


Local roads 
and streets 
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Lawns and 
landscaping 


219: 
Yellowhound------ 


Kibesillah------- 


Ornbaun---------- 


220: 
Yellowhound------ 


[ 
Kibesillah------- 


Pinnobie--------- 


225, 226: 


t 
I 
1 
I excavations 
i 
H 


| Severe: Severe: 
I slope. slope. 
1 

¡Severe: Severe: 
| depth to rock, | slope. 
¦ slope. Å 

۱ I 

t I 
¡Severe: ¡Severe: 
¦ slope. ¦ slope. 
i i 

l i 

|I Severe: l Severe: 
| slope. | slope. 
I [| 

| | 
|Severe: Severe: 


i 
¦ slope. ! 
! 


Severe: 
shrink-swell. 


!Moderate: 
too clayey. 


U 
1 
i 
I 
۱ 
I 
t 
| 
IModerate: I Severe: 
| too clayey, | shrink-swell. 
| slope. H 
i i 
i i 
\Severe: !Severe: 
{ slope. | shrink-swell, 
H ¦ slope. 
i i 
I I 
۱ t 
i | 
IModerate: Severe: 
| too clayey. | shrink-swell. 
' 1 
i 
ISlight------ ---lModerate: 


I { shrink-swell. 
١ | 
1 I 

1 


1 
ISlight--------- | 


Moderate: 
| | shrink-swell. 
| | 
1 U 
1 V 
1 1 
Severe: ISevere: 
¦ slope. | shrink-swell, 
i I slope. 
i | 
| i 
Severe: Severe: 
! slope. { slope. 
U 
[ 1 
ISevere: \Severe: 
| depth to rock,! slope. 
I 


M 
| slope. 
U 
1 


S 


evere: 
slope. 


Severe: 


8 


8 


5 


e 
Gepth to rock, 
Slope. 


evere: 
slope. 


evere: 
slope. 


evere: 
depth to rock, 
slope. 


Moderate: 


shrink-swell. 


Moderate: 


S 


slope, 
shrink-swell. 


evere: 
slope. 


Moderate: 


shrink-swell. 


Moderate: 


M 


S 


S 


shrink-swell. 


oderate: 
shrink-swell. 


evere: 
slope, 
shrink-swell. 


e 
EDU. to rock, 
slope. 


Severe: Severe: 
slope. slope. 
Severe: Severe: 
slope. slope. 
Severe: Severe: 
Slope. slope. 
Severe: Severe: 
slope. slope. 
Severe: Severe: 
slope. slope. 
Severe: Severe: 


e 
Shrink-swell. low strength, 
s 


hrink-swell. 


Severe: Severe: 
shrink-swell, low strength, 
slope. shrink-swell. 

Severe: Severe: 
shrink-svell, low strength, 
slope. slope, 

shrink-swell. 

Severe: Severe: 


shrink~swell. low strength, 


shrink-swell. 


Moderate: Moderate: 
shrink-swell, shrink-swell. 
slope. 

Moderate: Moderate: 
shrink-swell, shrink-swell. 
slope. 

Severe: Severe: 
shrink-swell, low strength, 
slope. slope, 

: shrink-swell. 

Severe: Severe: 
slope. slope. 

Severe: Severe: 
slope. slope. 


Severe: 
small stones, 
slope. 


Severe: 
small stones, 
slope. 


Severe: 
slope. 


Moderate: 
large stones, 
droughty. 


Moderate: 
large stones, 
droughty, 

s 


Mođerate: 
large stones, 
droughty. 


Moderate: 
small stones. 


Slight. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Soil Survey 


Soil name and 
map symbol 


Shallow 
excavations 


Dwellings 
without 


Dwellings 
with 


Small 
commercial 


Local roads 
and streets 


U 
|  Lawns and 
{ landscaping 


basements basements buildings 


227, 228: 


Yorktree-------- 


Yorkville------- 


229, 230--------- 


Yorkville 


231: 


Yorkville-------- 


Hopland--------- 


232, 233: 


Yorkville------- 


Squawrock------- 


Witherell-------- H 


234, 235: 


Yorkville------- 


Yorktree-------- 


Squawrock------- 


J 
U 
[| 
i 
U 
U 
۱ 
+ 
' 
t 
1 
|| 
[i 
t 
[| 


U 
1 
i 
1 
Li 
[| 
U 
U 
V 
U 


Severe: 
slope. 


slope. 


|Severe: 


e 
depth to rock, 
slope. 


Severe: 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
Slope. 


Severe: 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 


depth to rock,| slope, 
depth to rock.| slope. 
U 


slope. 


Severe: 
slope. 


depth to rock, 
slope. 


Severe: 
Shrink-swell, 
5 


lope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope. 


۱ 
U 
i 
1 
i 
1 
1 
U 
I 
۱ 
t 
i 
1 
U 
1 
I 
U 
[i 
1 
Li 
1 
U 
۱ 
U 
۱ 
۱ 
U 
1 
[| 
i 
[| 
[| 
1 
1 
t 
U 
U 
' 
' 
y 
1 
[| 
[| 
U 
١ 
[| 
! 
U 
U 
t 
[| 
U 
U 
1 
[| 
U 
1 
1 
' 
[| 
1 
U 
[i 
U 
U 
U 
U 
i 
[i 
U 
U 
U 
1 
U 
۱ 
U 
1 
1 
U 
U 
I 
U 


Severe: 
slope, 
shrink-swell. 


e 
slope, 
shrink-swell. 


Severe: 
slope, 
shrink-swell. 


Severe: 
slope, 
shrink-swell. 


Severe: 
slope. 


Severe: 
slope, 
shrink-swell. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 


Severe: 
slope, 
shrink-swell. 


Severe: 
slope, 
shrink-swell. 


Severe: 
depth to rock, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
| Slope. 


<= ره د۰ وم وو ی چ ون‎ Ee ee ee 


Severe: 
low strength, 
slope, 
shrink-swell. 


Severe: 

low strength, 
slope, 
shrink-swell. 


Severe: 
low strength, 
Slope, 
shrink-swell. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Severe: 
slope. 


Severe: 

low strength, 
slope, 
shrink-swell. 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
low strength, 
S 


lope, 
shrink-swell. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Severe: 
slope. 


t 
1 
1 
۱ 
U 
U 
U 
iSevere: 
۱ 
1 
[| 
U 
U 
U 
t 
1 
1 
1 
I 


Severe: 


$ 


Severe: 
slope, 
Gepth to rock. 


Severe: 
slope. 


Severe: 
slope. 


[| 
1 
1 
i 
i 
' 
U 
U 
1 
1 
I 
1 
1 
1 
1 
۱ 
U 
I 
1 
l 
1 
I 
1 
1 
t 
i 
4 
I 
۱ 
U 
U 
t 
1 
I 
U 
1 
I 
U 
I 
i 
i 
i 
1 
i 
1 
1 
1 
1 
t 
1 
۱ 
t 
U 
l 
i 
| 
1 
I 
1 
t 
U 
1 
4 
I 
, 
t 
i 
[ 
I 
1 
1 
1 
۱ 
٨ 
1 
1 
1 
' 
U 
1 
1 
[ 
1 
ISevere: 
t 

! 

1 

U 

V 

i 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "good," 


and other terms. 


TABLE 11.--SANITARY FACILITIES 


Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 
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See text for definitions of 


Soil nam 


e and 


map symbol 


101: 
Asabean--- 


Sanhedrin- 


102: 
Asabean--- 


Sanhedrin- 


Speaker--- 


103; 
Asabean--- 


Speaker--- 


104; 
Bearwallow 


Hellman--- 


105: 
Bearwallow 


[ 
U 
1 
1 
! 
I 
1 


Septic tank 
absorption 
fields 


slope. 


slope. 


Slope. 


slope. 


depth to rock, 
percs slowly, 
Slope. 


percs slowly, 
slope. 


depth to rock, 
percs slowly, 
slope. 


depth to rock, 
Slope. 


Severe: 

depth to rock, 
percs slowly, 
slope. 


slope. 


depth to rock, 
percs slowly, 
slope. 


١ 
۱ 
U 
۱ 
I 
t 
| 
1 


! 
۱ 
۱ 
1 
t 
i 
I 
I 
! 
U 
1 
1 
U 
t 
1 
1 
t 


I 
[| 
U 
i 
(I 
[| 
t 
[| 
t 
1 
U 
U 
U 
۱ 
I 
1 
1 
t 
U 
1 
1 
U 
U 
' 
i 
+ 
1 
۱ 
I 
I| 
1 
I 
U 
I 
١ 
I 
1 
U 
1 
١ 
1 
U 
l 
! 
H 
U 
I 
l 
I 
I 
t 
i 
1 
i 
U 
U 
U 
I 
i 
U 


S 


S 


S 


e 
S 
e 
S 


e 
S 


Sewage lagoon 
areas 


vere: 


lope. 


vere: 
lope. 


vere: 
lope. 


Severe: 


s 


lope. 


Severe: 
depth to rock, 
s 


lope. 


Severe: 


s 


lope. 


Severe: 


e 
d 
s 


epth to rock, 
lope. 


Severe: 
depth to rock, 
slope. 


S 


S 


S 


vere: 


e 
depth to rock, 
s 


e 
d 
s 


epth to rock, 
lope. 


Se 
d 
5 


Trench 
sanitary 
landfill 


epth to rock, 
lope. 


epth to rock, 
lope. 


Severe: 


S 


Se 


lope. 


vere: 


depth to rock, 


5 


Se 


lope. 


vere: 


depth to rock, 


5 


Se 
d 
S 


Se 
S 


Se 
d 
S 


lope. 


vere: 
epth to rock, 
lope. 


vere: 
lope. 


vere: 
epth to rock, 
lope. 


Se 
5 


Se 
s 


Se 
s 


Se 

s 
Se 
å 
5 
Se 

s 
Se 
d 
S 
S 


e 
di 
s 


Se 
d 
S 


Se 
5 


Se 
d 
S 


Area 
sanitary 
landfill 


vere: 
lope. 


vere: 
lope. 


vere: 
lope. 


vere: 
lope. 


vere: 
epth to rock, 
lope. 


vere: 
lope. 


vere: 
epth to rock, 
lope. 


vere: 
epth to rock, 
lope. 


vere: 
epth to rock, 
lope. 


vere: 
lope. 


vere: 
epth to rock, 
lope. 


U 
U 
U 
| 
| 
t 
U 
U 
1 
U 
t 
i 
U 
I 
I 
I 
U 
U 
1 
1 
t 


U 
U 
U 
! 
' 
1 
1 
! 
U 
۱ 
U 
1 
1 
U 
| 
I 
1 
I 
U 
I 
1 
i 
i 
i 
U 
I 
I 
۱ 
1 
I 
H 
I 
1 
t 
| 
i 
, 
' 
1 
U 
1 
U 
1 
1 
U 
1 
[| 
[| 
[| 
[| 
۱ 
i 
L| 
U 
U 
U 
U 
J 
i 
i 
1 
i 
[| 
[| 
' 
1 
۱ 
, 


Daily cover 
for landfill 


Poor: 
small stones, 
Slope. 


Poor: 
Slope. 


Poor: 
small stones, 
slope. 


Poor: 
slope. 


Poor: 
depth to rock, 
s 


Poor: 
small stones, 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 
Gepth to rock, 
small stones, 
slope. 


Poor: 
depth to rock, 
E 


Poor: 


Poor: 
depth to rock, 
slope. 
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Soil name and 
map symbol 


105: 
Hellman------------ 


TABLE 11.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


Severe: 
percs slowly, 
slope. 


Witherell----------jSevere: 


106, 107, 108: 


e 
depth to rock, 
slope. 


Bluenose----------- ¡Severe: 

| slope. 

| 

1 
Neuns-------------- Severe: 

¦ depth to rock, 

| slope. 

i 

| 
Gudgrey------------ |Severe: 

! slope. 

| 
109, 110: i 
Casabonne------ ===- | Severe: 

| slope. 

| 

i 
Wohly----------- ---|Severe: 

| depth to rock, 

| slope. 

I 

1 
111: H 
Casabonne---------- Severe: 

¦ slope. 

| 

| 
Wohly-------------- Severe: 

| depth to rock, 

| slope. 

(I 
Pardaloe----------- | Severe: 

| slope. 

! 

t 

i 
112----------------- Severe: 
Clear Lake | wetness, 

! percs slowly. 

t 
113------- ووو ووي‎ Severe: 
Cole | percs slowly. 

U 
ll4----------------- | Severe: 
Cole | percs slowly. 

[| 
115------- جد‎ Severe: 
Cole wetness, 


percs slowly. 


Sewage lagoon 
areas 


Severe: 
slope. 


vere: 
epth to rock, 
lope. 


van 


vere: 
epth to rock, 


0 Qu ® 


e 
depth to rock, 
slope. 


vere: 
eepage, 
lope. 


u u ® 


Severe: 
wetness. 


Mođerate: 
slope. 


Severe: 
wetness. 


Trench 
sanitary 
landfill 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


wetness, 
too clayey. 


Severe: 
too clayey. 


Severe: 
wetness, 
too clayey. 


Area 
sanitary 
landfill 


e 
seepage, 
slope. 


e 
depth to rock, 
slope. 


vere: 
lope. 


no 
no 


Severe: 
depth to rock, 
slope. 


evere: 
seepage, 
slope. 


derate: 
etness. 


o‏ هو 


Soil Survey 


Daily cover 
for landfill 


or: 
epth to rock, 
lope. 


ngo 


oor: 
small stones, 
slope. 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 


small stones, 
s 


depth to rock, 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 

Seepage, 
small stones, 
s 


too clayey, 
hard to pack. 


U 

U 

[| 

[| 

Poor: 

I too clayey. 
| 

i 
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Trench 
sanitary 


Septic tank 


1 
H Sewage lagoon 
i absorption 


areas 


Area 
sanitary 
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Daily cover 
for landfill 


i fields landfill landfill 


Cummiskey 


117: 
Dingman------------ 


Beaughton---------- 


118: 
Dunsmuir----------- 


Maymen Variant----- 


119, 120: 
Dunsmuir------- “<< 


o 
i percs slowly. seepage. too clayey. 
1 


I t 
1 [ 
1 I 
I t 
I U 
U 1 U 
I 1 1 
1 1 ۱ 
| | | 
‘Severe: \Severe: \Severe: ISevere: 
| percs slowly, | slope. ¦ slope. | slope. 
| Slope. 1 | | 
I ! t U 
I I I 1 
| | | ! 
iSevere: ¡Severe: iSevere: ¡Severe: 
¡ depth to rock, | depth to rock, | depth to rock, | depth to 
| percs slowly, | slope. { slope, | slope. 
| Slope. ! 1 too clayey. ! 
) I I I 
ISevere: ISevere: !Severe: ISevere: 
| depth to rock, | depth to rock, | depth to rock, | depth to 
| slope. | slope. | slope, ¦ slope. 
| ! | too clayey. 1 
| i i i 
i i i i 
Severe: Severe: Severe: |Mođerate: 
| percs slowly. | slope. | depth to rock, | depth to 
! i | too clayey. { slope. 
! I 
U I! 1 I 
¡Severe: ISevere: ISevere: ¡Severe: 
| depth to rock. | depth to rock, | depth to rock. ! depth to 
t 1 1 1 
1 1 Slope. i 1 
1 f I U 
1 [ U J 
| i i i 
¡Severe: ISevere ‘Severe: ISevere: 
| percs slowly, | slope. | depth to rock, | slope. 
| slope. | | slope, H 
| too clayey. | 
l ۱ ! 1 
| Severe: ISevere: Severe: Severe: 
| depth to rock, | depth to rock, | depth to rock, | depth to 
| slope. | slope. | slope. { slope. 
i i H i 
i i i i 
i Severe: ¡Severe: Severe: Severe: 
| depth to rock, | depth to rock, | depth to rock, | depth to 
| slope. | slope. | slope. | slope. 
| | | | 
1 i I 1 
1 [ 1 1 
i i i i 
Severe: Severe: l Severe: I Severe 
| depth to rock, | depth to rock, | depth to rock, | depth to 
! slope. | slope. | slope. | slope. 
[ [ 
i i i i 
I [ 1 i 
i H i | 
!Severe: {Severe: !Severe: ISevere: 
| depth to rock, | depth to rock, | depth to rock, | depth to 
1 slope. | slope. i slope. | slope. 
I [| 
3 U I ۱ 
¡Severe: [Severe: Severe: Severe: 
| depth to rock, | depth to rock, | depth to rock, |! depth to 
| slope. | slope. | slope, | slope. 
i | ! large stones.  ! 
i i i I 
! ! U [ 
! I F I 
i H i ١ 
¡Moderate: IModerate: IModerate: ISlight--- 
1 I t 
i | i 
U I U 


o 
depth to rock, 
large stones, 
s 


Poor: 
| small stones, 
| slope. 
1 
' 
t 
l Poor: 
rock, | depth to rock, 
| too clayey, 
| hard to pack. 
1 
Poor: 
rock, | depth to rock, 
| too clayey, 
| small stones. 
| 
Poor: 
rock, | too clayey, 
| hard to pack. 
I 
[i 
l Poor: 
rock. ! depth to rock. 
+ 
I 
Poor: 
| too clayey, 
| hard to pack, 
slope. 
t 
Poor: 
rock, | depth to rock, 
| slope. 
i 
i 
l Poor: 
rock, | depth to rock, 
| slope. 
i 
O 
U 
I 
1 
| Poor: 
rock, | depth to rock, 
| small stones, 
| slope. 
1 
1 
l! Poor: 
rock, | depth to rock, 
! slope. 
4 
l Poor: 
rock, ! 
i 
U 
1 
t 
U 
1 
! 
[ 
1 
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TABLE 11.--SANITARY FACILITIES--Continued 


1 I U U 1 
Soil name and ! Septic tank | Sewage lagoon | Trench I Area | Daily cover 
map symbol | absorption H areas i sanitary i sanitary ! for landfill 
| fields i | landfill | landfill ! 
! ! i i | 
124----------------- IModerate: IModerate: { Mođerate: ISlight----------- \Fair: 
Feliz ! percs slowly. ! seepage, | too clayey. i | too clayey. 
[| ! I 1 I 
H i slope. i I : 
i i | i H 
125----------------- ‘Moderate: Moderate: Moderate: iSlight----------- ¡Fair: 
Feliz | percs slowly. | seepage. i too clayey. 1 ! too clayey. 
t 1 I t I 
126----------------- l Moderate: ‘Moderate: ‘Moderate: IS1ight----------- \Fair: 
Feliz | percs slowly. | seepage, | too clayey. | ¦ too clayey. 
1 ! slope. ! 1 | 
1 U 1 U 
i i i i i 
127. i i i i i 
Fluvaquents i i | | | 
1 1 I I 1 
128----------------- ! Severe: I Severe: Severe: Severe: Fair: 
Gielow ! wetness. i wetness. i wetness. | wetness. | wetness. 
۱ U t ١ t 
129: i I f 1 i 
Gschwend----------- (Moderate: ISevere: ISevere: ISevere: Poor: 
1 percs slowly. | seepage. i seepage. ! seepage. 1 small stones. 
t t I | T 
Frenchman---------- | Severe: ‘Severe: ISevere: ISevere: l Poor: 
| poor filter. { seepage. | seepage, | seepage. | seepage, 
1 ! ! too sandy. I | too sandy, 
| | | ! small stones. 
1 1 t 1 ۱ 
130, 131, 132: | | | i i 
Gudgrey------------ Severe: Severe: (Severe: Severe: Poor: 
! slope. ¦ slope. | slope. | slope. { small stones, 
i i | | ! slope. 
i | I i i 
Bluenose----------- ISevere: \Severe: ISevere: ISevere: l Poor: 
! slope. ! seepage, | slope. | seepage, I small stones, 
| | slope. 1 | slope. ! slope. 
U t 1 1 ! 
Neuns-------------- iSevere: ¡Severe: ¡Severe: iSevere: Poor: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| slope. ! slope. ! slope. ! slope. | small stones, 
| i I i | slope. 
I | i i i 
133. | i | i | 
Haplaquepts | ! 1 | ! 
i 1 1 U I 
134, 135: | i I i i 
Haploxeralfs. | | | ! 
1 I 1 1 1 
Argixerolls. | 1 | | ! 
U 1 1 I 1 
136, 137: i ١ i i i 
Henneke------------ |Severe: Severe: {Severe: ISevere: !Poor: 
! depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| slope. | slope. | slope, | slope. | too clayey, 
| | | too clayey. i ! small stones. 
U i t I r 
Montara------------ ¡Severe: ISevere: Severe: Severe: | Poor: 
I depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
slope. slope. 1 slope. ! slope. | slope. 
[| 
i U U t i 
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Soil n 
map 


138, 139: 


Hollowtr 


Casabonn 


140: 
Holohan- 


Hollowtr 


141, 142- 
Hopland 


143, 144: 
Hopland- 


145, 146, 
Hopland- 


ame and 
symbol 


ee--------- 


e---------- 


eQ--------- 1 


147: 


Sanhedrin---------- 


Kekawaka 


TABLE 11.--SANITARY FACILITIES--Continued 


I 

| Septic tank 
| absorption 
I 


ISevere: 
poor filter, 
slope. 


¡Severe: 
depth to rock, 
slope. 


¡Severe: 
slope. 


Severe; 
poor filter, 
slope. 


U 

U 

1 

I 

' 

1 

i 
¡Severe: 
| depth to rock, 
| slope. 
i 

t 

t 

I 


| depth to rock, 
| percs slowly, 

| slope. 
} 
t 
I 


{Severe: 
depth to rock, 
percs slowly, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
Slope. 


Severe: 
depth to rock, 
percs slowly, 
slope. 


Severe: 
percs slowly, 
slope. 


Severe: 
percs slowly, 
slope. 


Sewage lagoon 


areas 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
depth to 
slope. 


Severe: 
slope. 


Severe: 
seepage, 
Slope. 


Severe: 
seepage, 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
Slope. 


Severe: 
slope. 


Severe: 
slope. 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


Trench 
sanitary 
landfill 


vere: 
epth to 
lope. 


n an 


Severe: 
depth to 
slope. 


Severe: 
seepage, 
slope. 


vere: 
epth to 
lope. 


nao 


vere: 
epth to 
lope. 


nae 


Severe: 
slope. 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


Area 
sanita 


Severe: 
seepage, 
slope. 


Severe: 
depth to 
seepage, 
slope. 


Severe: 
slope. 


Severe: 
depth to 
seepage, 
slope. 


Severe: 
depth to 
slope. 


ry 


landfill 


U 
I 
U 
i 
| fields ! 
U 
1 
1 
i 
U 
1 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


Daily cover 
for landfill 


seepage, 


small stones, 


slope. 


Poor: 
depth to 


rock, 


small stones, 


slope. 


Poor: 
slope. 


Poor: 
seepage, 


small stones, 


slope. 


Poor: 
depth to 


rock, 


small stones, 


slope. 


0 
depth to 
slope. 


or: 
epth to 
lope. 


nao 


oor: 
depth to 
slope. 


Poor: 
depth to 
slope. 


or: 
epth to 


nao 


rock, 


rock, 


rock, 


rock, 


rock, 
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332 


Soil name and 
map symbol 


148, 149: 
Hopland------------ 


Witherell---------- 


TABLE 11.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


depth to rock, 
percs slowly, 
slope. 


Severe: 
depth to rock, 
slope. 


Squawrock---------- | Severe: 


150, 15l: 
Hopland------------ 


152, 153: 
Hopland------------ 


154, 155: 
Kekawaka----------- 


156--------------- e- 
Maxwell 


157: 


Mayacama----------- 1 


e 
depth to rock, 
slope. 


Severe: 

depth to rock, 
percs slowly, 
slope. 


Severe: 
depth to rock, 
slope. 


depth to rock, 
percs slowly, 
slope. 


slope. 


slope. 


depth to rock, 
slope. 


Severe: 
wetness, 
percs slowly. 


depth to rock, 
slope. 


Sewage lagoon 
areas 


vere: 
epth to 
lope. 


rock, 


noo 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


Moderate: 
slope, 
wetness. 


vere: 
epth to 
lope. 


rock, 


van 


Trench 
sanitary 
landfill 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


epth to rock, 
lope, 
arge stones. 


enon 


vere: 
lope. 


un 
vo 


vere: 
epth to rock, 
lope. 


noo 


evere: 
depth to rock, 
slope. 


Severe: 
wetness, 
too clayey. 


vere: 
epth to rock, 
lope. 


nao 


Area 
sanitary 
landfill 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


Severe: 
depth to 
slope. 


rock, 


Moderate: 
etness. 


E: 


rock, 


Soil Survey 


Daily cover 
for landfill 


Poor: 
depth to rock, 
slope. 


Poor: 
depth to rock, 
slope. 


oor: 
depth to rock, 
large stones, 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 
depth to rock, 
Slope. 


Poor: 
depth to rock, 
slope. 


Poor: 

depth to rock, 
large stones, 
slope. 


Poor: 
slope. 


Poor: 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 
too clayey, 
hard to pack. 


Poor: 

depth to rock, 
small stones, 
slope. 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


Soil 


name and 


map symbol 


157: 
Hoplan 


160: 
Maymen 


161, 16 
Maymen 


d------------ 


21: 
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Septic tank 
absorption 
fields 


H 

1 

1 

1 

i 

1 

! 

I 

[ 

1 

۱ 

1 

i 

| depth to rock, 
| percs slowly, 
| slope. 
H 

I 
Severe: 
I 

1 

1 

1 

1 

1 

U 

1 


depth to rock, 
slope. 


[| 
| slope. 
t 
| 


ISevere: 
depth to rock, 
Slope. 


| depth to rock, 
| percs slowly, 

! slope. 
| 
١ 
1 


depth to rock, 
e 
depth to rock, 


depth to rock, 


| depth to rock, 
i slope. 
۱ 


depth to rock, 


depth to rock, 


¦ depth to rock, 


depth to rock, 
slope. 


Sewage lagoon 


areas 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


Trench 
sanitary 
landfill 


e 
depth to rock, 
s 

depth to rock, 


depth to rock, 
e 
depth to rock, 
s 


e 
depth to rock, 
s 


e 
depth to rock, 
S 
e 
depth to rock, 
5 


e 
depth to rock, 
s 


e 
depth to rock, 
5 
e 
depth to rock, 


e 
depth to rock, 
s 


e 
depth to rock, 
s 


depth to rock, 
slope, 
large stones. 


Area 
sanitary 
landfill 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


Po 
d 


Daily cover 
for landfill 


or: 
epth to 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


small stones, 


5 


no 


lope. 


or: 
epth to 
lope. 


epth to 


rock, 


rock, 


rock, 


rock, 


rock, 


arge stones, 


lope. 


333 


334 


Soiln 


ame and 


map symbol 


161, 162: 


163, 164: 
Nashmead 


Updegraf 


Woodin-- 


165, 166: 
Nashmead 


Woodin-- 


167, 168: 


169, 170, 


Ornbaun- 


172: 
Pardaloe 


کت 


171: 


TABLE 11.--SANITARY PACILITIES--Continued 


1 

{ Septic tank 
i absorption 
! fields 

| 
[| 
i 


¡Severe: 
depth to rock, 
slope. 


ISevere: 

| peres slowly, 
| slope. 
1 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


slope. 


slope. 


U 
t 
I 
Li 
I 
U 
| depth to rock, 
! slope. 
I 
I 
U 
( 
U 


| depth to rock, 
| slope. 

| 

| 

Severe: 

| slope. 
i 

I 

1 

U 


Sewage lagoon 
areas 


Severe: 
depth to rock, 
slope. 


vere: 
eepage, 


” no 


epth to rock, 
lope. 


Ug m 


vere: 
eepage, 
lope. 


uw no 


Severe: 
depth to rock, 
slope. 


vere: 
epth to rock, 
lope. 


uoo 


Severe: 
Seepage, 
Slope. 


Severe: 
depth to rock, 
slope. 


vere: 
epth to rock, 
lope. 


nan 


seepage, 
slope. 


Se 


Trench 
sanitary 
landfill 


vere: 


depth to rock, 


s 


e 
d 
s 
Se 
d 
s 
1 
Se 
di 
S 
1 


van 


S 


S 


5 


5 


d 
s 


nad 


lope. 


vere: 
epth to 
lope. 


vere: 


rock, 


epth to rock, 


lope, 


arge stones. 


vere: 


epth to rock, 


lope, 


arge stones. 


vere: 
epth to 
lope, 


rock, 


arge stones. 


vere: 


e 
depth to 


lope. 


vere: 


e 
depth to 


lope. 


epth to 
lope. 


vere: 
epth to 
lope. 


rock, 


rock, 


rock, 


rock, 


rock, 


Area 
sanitary 
landfill 


Severe: 
depth to rock, 
slope. 


Severe: 
Seepage, 
slope. 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
seepage, 
slope. 


Soil Survey 


Daily cover 
for landfill 


Poor: 
depth to rock, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 

depth to rock, 
large stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 

depth to rock, 
large stones, 
Slope. 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 

seepage, 
small stones, 
slope. 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


Soil name and 


172:: 


map symbol 


Kekawaka----------- 


Casabonne---------- 


173: 


Pardaloe----------- 


Woodin------------- 


Casabonne---------- 


174: 


Pardaloe----------- 


TABLE 11.--SANITARY FACILITIES--Continued 


U 

| Septic tank 
| absorption 
! fields 
V 
1 
U 
t 


1! 
1 
1 slope. 
l 


Severe: 


slope. 


depth to rock, 
slope. 


| depth to rock, 
| slope. 
i 
i 
[| 


¡Moderate: 


| percs slowly. 


1 
|Moderate: 
percs slowly. 


| percs slowly. 
| 

¡Severe: 

percs slowly. 


i percs slowly, 
| slope. 
i 
U 


Sewage lagoon 
areas 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
depth to 
Slope. 


rock, 


Moderate: 
seepage. 


Moderate: 
seepage, 
slope. 


Severe: 
slope. 


Severe: 


lope. 


ao 


Trench 
sanitary 
landfill 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
Slope. 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 

depth to rock, 
slope, 

large stones. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
slope, 
too clayey. 


Severe: 
slope. 


sanitary 


seepage, 
slope. 


Severe: 


e 
depth to rock, 
s 


eepage, 
lope. 


Hm D 


vere: 
epth to rock, 
lope. 


nano 


Moderate: 
slope. 


Daily cover 
for landfill 


Poor: 
slope. 


Poor: 
slope. 


Poor: 

seepage, 
small stones, 
slope. 


Poor: 

depth to rock, 
large stones, 
s 


Poor: 

seepage, 
small stones, 
slope. 


Poor: 

depth to rock, 
large stones, 
5 


too clayey, 
small stones. 


too clayey, 
small stones. 


Fair: 

too clayey, 
small stones, 
slope. 


335 


336 


Soil name and 


Pits and Dumps 


TABLE 11.--SANITARY FACILITIES--Continued 


Septic tank 


U 
U 
i 
map symbol { absorption 
H fields 
1 
i 
181------ T -|Severe: 
Pinole | percs slowly. 
| 
182---------------- ¡Severe: 
Pinole | percs slowly. 
H 
[| 
I 
183. | 
I 
U 
U 


184--------------- 
Reávine 

185--2--2---------- 
Redvine 

186---------------- 
Redvine 

187. 


Rock outcrop 


Russian 


190----------- mas 


Russian 


191, 192: 


Sanhedrin------- کت‎ 


Asabean---------- 


Speaker------- me 


193, 194, 195: 


Sanhedrin--------- 


Kekawaka------ mene. 


(Severe: 
| percs slowly. 


percs slowly. 


percs slowly, 


i 
I 
I 
1 
U 
U 
y 
' 
i 
[| 
1 
1 
l 
1 
U 
1 
I 
| slope. 
I 
t 
١ 
U 
i 
i 
U 
I 


۱ 
iModerate: 
| percs slowly. 


| flooding. 


U 
ISevere: 


! poor filter. 
I 
1 
1 


| Severe: 


percs slowly, 
slope. 


percs slowly, 
slope. 


Severe: 

depth to rock, 
percs slowly, 
slope. 


Severe: 
percs slowly, 
slope. 


Severe: 
percs slowly, 
slope. 


Sewage lagoon 
areas 


Slight------- REN 


Severe: 


slope. 


Mođerate: 
slope. 


Moderate: 
Seepage. 


Severe: 
flooding. 


Severe: 
Slope. 


Severe: 
Slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Trench 
sanitary 
landfill 


Moderate; 
too clayey. 


Moderate: 
Slope, 
too clayey. 


Severe: 
too clayey. 


Severe: 
too clayey. 


Severe: 
slope, 
too clayey. 


e 
flooding. 


Severe: 
seepage, 
too sandy. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Area 
sanitary 
landfill 


Slight----------- 


Moderate: 
slope. 


vere: 
lope. 


un 
Uo 


Severe: 


e 
flooding. 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Soil Survey 


Daily cover 
for landfill 


too clayey, 
small stones. 


Fair: 
too clayey, 
small stones, 
slope. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack, 
s 


small stones, 
slope. 


Or: 


t 

1 

[ 

' 

4 

i 

[| 

١ 

4 

1 

\ 

I 

J 

1 

1 

I 

1 

1 

U 

t 

1 

I 

1 

I 

LU 

U 

i 

1 
{Poor: 
I 

U 

1 

[| 

1 

| 

1 FO 

U 

| depth to rock, 
IS 

t 
i 
! 
U 
! 
1 
۱ 
d 
U 
U 
I 
i 
t 
I 
I 
i 
U 
U 
I 
۱ 
U 
U 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


Soil name and 
map symbol 


193, 194, 195: 
Speaker------------ ! 


196: 
Shortyork---------- 1 


Witherell---------- ! 


197: 
Shortyork---------- ! 


U 
1 
1 
U 
U 
I 
i 
Witherell---------- 
U 
l 
1 
t 
1 


Updegraff---------- ! 


198: 
Shortyork---------- 1 


Yorkville---------- ! 
Witherell---------- ! 


199, 220: 
Shortyork---------- H 


H 
۱ 
1 
i 
I 
1 
H 
Yorkville---------- ! 


TABLE 11.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


depth to rock, 
percs slowly, 
slope. 


depth to rock, 
percs slowly, 
slope. 


slope. 


depth to rock, 
slope. 


depth to rock, 
percs slowly, 
slope. 


Severe: 


depth to rock, 
slope. 


slope. 


depth to rock, 
percs slowly. 


depth to rock, 
percs slowly, 
slope. 


Severe: 


| percs slowly, 


slope. 


Sewage lagoon 


areas 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


Trench 
sanitary 
landfill 


Severe: 
“depth to rock, 
slope. 


Severe: 
depth to rock, 
Slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


e 

depth to rock, 
s 

e 

depth to rock, 
E 


e 
depth to rock. 


Se 
too clayey. 


ae 


epth to rock. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope, 
too clayey. 


Area 
sanitary 
landfill 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
slope. 


Severe: 
depth to 


Moderate: 
slope. 


Severe: 
depth to 


Severe: 
depth to 
slope. 


Severe: 
slope. 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock. 


rock. 


rock, 


١ 
! 
1 
t 
I 
t 
I 
I 
H 


I 
I 
1 
U 
1 
1 
I 
1 
U 
t 
1 
1 
I 
1 
U 
1 
1 
(I 
U 
1 
I 
[| 
1 
[| 
I 
[| 
' 
[| 
i 
i 
U 
I 
' 
t 
1 
1 
[| 
U 
[| 
1 
1 
3 
4 
t 
' 
U 
4 
1 
' 
[| 
[| 
[| 
t 
[| 
U 
I 
U 
I 
[| 
1 
[i 
1 
[| 
U 
! 
U 
t 
U 
U 
1 
1 
t 
[| 
/ 
U 
1 
| 
U 
U 
! 
t 
1 
1 
| 
1 
I 
1 
I 
U 


337 


Daily cover 
for landfill 


Poor: 
depth to rock, 
slope. 


Poor: 

depth to rock, 
small stones, 
S 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
depth to rock, 
small stones. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
depth to rock. 


Poor: 
epth to rock, 
mall stones, 


lope. 


nuao 


Poor: 
too clayey, 
hard to pack, 
slope. 


338 


TABLE 11.--SANITARY FACILITIES--Continued 


Soil Survey 


Soil name and 
map symbol 


199, 200: 


Witherell--------- 


201, 202: 


Squawrock--------- 


Witherell-------- 


203, 204---------- 


Talmage 


205, 206: 


Updegraff-------- 


207: 


Updegraff--------- 


Sanhedrin--------- 


208, 209: 


Üpdegraff--------- 


Speaker----------- 


210. 
Urban land 


211: 


Witherell--------- 


Septic tank 
absorption 
fields 


slope. 


depth to rock, 
slope. 


¡Severe: 
| depth to rock, 
! slope. 
1 
i 
U 


i 
! slope. 
I 
I 
I 


percs slowly, 
slope. 


! percs slowly, 
| slope. 
[| 
1 
l Severe: 
percs slowly, 
slope. 


slope. 


percs slowly, 
slope. 


Se 
depth to rock, 
slope. 


I depth to rock, 
slope. 
1 


Sewage lagoon 
areas 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
seepage, 
flooding. 


Severe: 
depth to rock, 
slope. 


e 
depth to rock, 
siope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


2 
vo 
< 
® 
H 
(v 


Trench 
sanitary 
landfill 


Severe: 
depth to rock, 
Slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
seepage, 
too sandy. 


Severe: 
depth to 
slope. 


rock, 
rock, 


rock, 


rock, 


rock, 
rock, 


Se 
depth to rock, 
5 


lope. 


Severe: 
depth to 
slope. 


rock, 


Area 
sanitary 
landfill 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to 
slope. 


rock, 


Severe: 
depth to rock, 
Slope. 


Severe: 
seepage. 


Severe: 
depth to 
slope. 


rock, 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Daily cover 
for landfill 


Poor: 
depth to rock, 
slope. 


"Jg 
o 


Or: 
epth to rock, 
arge stones, 
lope. 


"eg 


: 

o 

A 
H 


depth to rock, 
Slope. 


"Jd 
o 
o 
H 
es 


seepage, 
too sandy, 
small stones. 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
Slope. 


Poor: 
slope. 


Poor: 
small stones, 
slope. 


Poor: . 
depth to rock, 
slope. 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 
depth to rock, 
slope. 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


Soil name and 


map symbol 


211: 


Hopland---------- 


Squawrock-------- 


214. 
Xerochrepts 


215, 216: 
Xerochrepts. 


Haploxeralfs. 
Argixerolls. 


217. 
Xerofluvents 


218: 
Xerofluvents. 


Riverwash. 


219: 


Yellowhound------ 


Kibesillah------- 


TABLE 11.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


depth to rock, 
percs slowly, 
slope. 


slope. 


depth to rock, 
Slope. 


Severe: 
slope. 


slope. 


Severe: 
slope. 


depth to rock, 
Slope. 


I i 
1 Sewage lagoon | 


I 
1 
1 
t 
۱ 
t 
U 
U 
U 
۱ 
i 
U 
U 
U 
t 
I 
1 
I 
i 
t 
[| 
[| 
۱ 
۱ 
I 
۱ 
I 
' 
U 
U 
U 
1 
I 
! 
1 
I 
| 
t 
! 
I 
l 
1 
1 
t 
+ 
I! 
t 
H 
I 
۱ 
i 
[ 
1 


[ 
1 
1 
U 
1 
1 
U 
U 
U 
1 
1 
U 
1 
I 
[| 
t 
I| 
t 
[| 
I 


1 
1 
۱ 
U 
[| 
t 
1 
1 
i 
U 
! 
[| 
[| 
1 
U 
I 
1 
1 
۱ 
U 
' 
۱ 
' 
' 
1 
! 
! 
U 
! 
t 
| 
i 
[ 
I 
1 
U 
H 
! 
I! 
/ 
' 
t 
! 
! 
I 
I 
I 
1 
U 
t 
1 
I 
1 
U 


Se 
d 
5 


Se 
d 
s 


Se 
d 
5 


Se 
s 


S 


Se 
S 


Se 
S 
s 


Se 
5 


Se 
à 
5 


e 
depth to 
5 


areas 


vere: 
epth to rock, 
lope. 


vere: 
epth to 
lope. 


vere: 
epth to 
lope. 


rock, 


vere: 
lope. 


vere: 
rock, 
lope. 


vere: 
lope. 


vere: 
eepage, 
lope. 


vere: 
lope. 


vere: 
epth to rock, 
lope. 


I 
1 
U 
1 
U 
I| 
I 
[| 
U 
U 
1 
۱ 
1 
U 
۱ 
[| 
U 
۱ 
U 
1 
1 
t 
[| 
U 
[| 
I 
U 
U 
۱ 
U 
! 
+ 
1 
1 
! 
1 
t 
١ 
| 
| 
1 
U 
I 
H 
I! 
[ 
1 
I 
t 
U 
[ 
! 
t 
I 
H 
i 
1 
1 
I 
I 
U 
I 
i 
U 
1 
1 
1 
1 


U 
4 
U 
' 
[i 
U 
+ 
1 
U 
t 
[| 
U 
t 
[| 
۱ 
t 
U 
۱ 
[| 
U 
t 
i 
1 
1 
I 
[| 
[| 
U 
i 
U 
U 
t 
U 
U 
1 
U 
۱ 
I 
t 
i 
1 
I 
I 
I 
[ 
1 
1 
I 
[ 
1 
I 
[ 


Trench 
sanitary 
landfill 


rock, 


rock, 


Severe: 


$ 


S 


S 


S 


e 
depth to 


s 


e 
d 
S 


e 
d 
s 


lope. 


epth to rock, 


DU to rock, 
lope. 


Se 


depth to 


s 


Se 
d 
s 


Se 
di 
s 


nn 


Se 
5 


Se 
d 
E 


Area 
sanitary 
landfill 


vere: 
rock, 
lope. 


vere: 
epth to 
lope. 


rock, 


vere: 
epth to rock, 


lope. 


eepage, 
lope. 


vere: 
lope. 


vere: 
epth to rock, 
lope. 


Daily cover 
for landfill 


Poor: 
depth to rock, 
slope. 


Poor: 

Gepth to rock, 
large stones, 
slope. 


Poor: 
depth to rock, 
Slope. 


Poor: 
slope. 


Poor: 
depth to rock, 
Slope. 


Poor: 
Slope. 


Poor: 

seepage, 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
depth to rock, 
small stones, 
slope. 
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340 Soil Survey 


TABLE 11.--SANITARY FACILITIES--Continued 


i U I I 
Soil name and | Septic tank | Sewage lagoon Trench H Area | Daily cover 
map symbol | absorption l areas \ sanitary H sanitary | for landfill 
| fields / | landfill i landfill H 
i i i i i 
1 ۱ [ l t 
219: | | i i i 
Ornbaun------------ 'Severe: ISevere: l Severe: {Severe Poor: 
| slope. | slope. I depth to rock, | slope. | slope. 
j i | slope. i | 
| | | | 
220: | i i i | 
Yellowhound-------- !Severe: ISevere: ISevere: Severe: ! Poor: 
| slope. | slope. | depth to rock, | slope. | small stones, 
| | slope. ! | slope. 
1 ۱ 1 U i 
Kibesillah--------- ISevere: iSevere: ISevere: ISevere: 'Poor: 
I depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
I slope. | slope. | slope. | slope. | small stones, 
i i H i | slope. 
| i i i I 
221----------------- \Severe: Moderate: Moderate: ISlight----------- Fair: 
Yokayo | percs slowly. H slope. ! too clayey. 1 | too clayey. 
í t i U ۱ 
222----------------- ISevere: [Severe: ¡Moderate: ¡Moderate: Fair: 
Yokayo | percs slowly. | slope. I slope, | slope. | too clayey, 
| ! | too clayey. | slope. 
1 ' I 1 i 
223----------------- ISevere: Severe: Severe: Severe: | Poor: 
Yokayo | percs slowly, | slope. | slope. | slope. | slope. 
| slope. | i | i 
i i i i i 
224: | | i i i 
Yokayo------------- l Severe: Severe: Moderate: IS1ight----------- ¡Fair: 
! percs slowly. ! slope. | too clayey. 1 too clayey. 
' i l Li t 
Pinole------------- !Severe: l Severe: IModerate: ISlight----------- Fair: 
| percs slowly. | slope. | too clayey. i | too clayey, 
| ! ! I | small stones. 
t t U 1 U 
Pinnobie----------- Moderate: Severe: ISlight----------- ISlight----------- ¡Good. 
| percs slowly. 1 slope. ! i | 
t 1 1 l U 
225, 226: i | I I | 
Yorktree----------- Severe: Severe: Severe: Severe: ¡Poor: 
| percs slowly, i slope. I depth to rock, | slope. | too clayey, 
¦ slope. 1 ! slope, | | hard to pack, 
! | too clayey. | slope. 
1 I ! I I 
Hopland------------ |Severe: Severe: Severe: Severe: ! Poor: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| percs slowly, | slope. | slope. | slope. ! slope. 
! slope. 1 i i i 
| l | | 
Woodin------------- ISevere: (Severe: ‘Severe: Severe: Poor: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| slope. | slope. | slope, { slope. | large stones, 
| 1 | large stones. | i slope. 
1 1 U ' I 
227, 228: H H H | | 
Yorktree----------- ISevere: ISevere: Severe: ‘Severe: Poor: 
| percs slowly, | slope. | depth to rock, | slope. | too clayey, 
| slope. I { slope, D | hard to pack, 
! ! 1 too clayey. | | slope. 
U U U U t 
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TABLE 11.--SANITARY FACILITIES--Continued 


U U ۱ , 1 
Soil name and { Septic tank | Sewage lagoon | Trench H Area | Daily cover 
map symbol | absorption | areas l sanitary i sanitary | for landfill 
| fields ! ! landfill ' landfill 1 
U 1 ' 1 I 
t 1 4 U $ 
U t [| 1 [| 
227, 228: ! | l i i 
Yorkville---------- | Severe: Severe: Severe: Severe: Poor: 
| percs slowly, | slope. | slope, | slope. | too clayey, 
| slope. l | too clayey. ! | hard to pack, 
i | i i | slope. 
H | i i I 
229, 230------------ ISevere: ISevere: Severe: ISevere: l Poor: 
Yorkville | percs slowly, | slope. | slope, ¦ slope. | too clayey, 
| slope. ! | too clayey. | I hard to pack, 
| 1 1 | | Slope. 
[| t i I i 
۱ 1 t I 1 
231: H i | i / 
Yorkville------ -2---lSevere: ISevere: ISevere: iSevere: Poor: 
| percs slowly, | slope. | slope, | slope. | too clayey, 
| slope. H I too clayey. I | hard to pack, 
| | | | slope. 
| | | | | 
Hopland------------ Severe: Severe: ¦ Severe: Severe: |Poor: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| percs slowly, | slope. | slope. | slope. | slope. 
| slope. | i i i 
t 1] U i I 
1 I U t 1 
232, 233: i | i H i 
Yorkville---------- | Severe: ISevere: severe: ! Severe: l Poor: 
| percs slowly, ¦ slope. | slope, ¦ slope. | too clayey, 
| slope. ! | too clayey. H | hard to pack, 
| ] | i | slope. 
i i i | i 
Squawrock---------- Severe: Severe: Severe: !Severe: (Poor: 
I depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| slope. | slope. { slope. | slope. | large stones, 
i I i i I slope. 
| | i i i 
Witherell---------- ISevere: ISevere: ¡Severe: ISevere: l Poor: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| slope. | slope. | slope. | slope. i slope. 
1 1 I 
1 t 1 U 1 
234, 235: ! i | | i 
Yorkville---------- ISevere: ISevere: ISevere: ISevere: | Poor: 
| percs slowly, | slope. | slope, { slope. | too clayey, 
! slope. i | too clayey. | I hard to pack, 
! i i i ! slope. 
/ H i I i 
Yorktree----------- | Severe: i Severe: I Severe: ISevere: Poor: 
I percs slowly,  ! slope. | depth to rock, | slope. | too clayey, 
| slope. ! | slope, 1 | hard to pack, 
! i | too clayey. ! | slope. 
۱ 
I ۱ 1 I U 
Squawrock---------- l Severe: ISevere: Severe: Severe: {Poor: 
| depth to rock, | depth to rock, | depth to rock, |! depth to rock, | depth to rock, 
I slope. | slope. i slope. | slope. | large stones, 
i i H | | slope. 
1 I 1 1 1 
0 1 t 1 


342 


TABLE 12.--CONSTRUCTION MATERIALS 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"good," "fair," and other terms. 


Soil Survey 


See text for definitions of 
Absence of an entry indicates that the soil was not rated. The 


information in this table indicates the dominant soil condition but does not eliminate the need for 


onsite investigation) 


Soil name and Roadfill 


map symbol 


shrink-swell. 


101: 
Asabean-------------- (Fair: 

| slope. 

| 

1 

1 

I 
Sanhedrin------------ (Fair: 

| depth to rock, 

! slope. 

I 

1 
102: ! 
Asabean-------------- Poor: 

| slope. 

I 

I 

١ 

I 
Sanhedrin------------ ¡Poor: 

| slope. 

i 

i 
Speaker-------------- ¡Poor: 

| depth to rock, 

| slope. 

U 

U 
103: i 
Asabean-------------- ¡Poor : 

| Slope. 

i 

i 

۱ 

i 
Speaker-------------- ¡Poor: 

| depth to rock, 

| slope. 

١ 
Neuns---------------- ¡Poor: 

| depth to rock, 

| slope. 

١ 

U 
104: ! 
Bearwallow----------- | Poor: 

| depth to rock. 

1 

n 
Hellman----- T-------- i Poor: 

| low strength, 

| shrink-swell. 

U 

U 
105: | 
Bearwallow----------- I Poor: 

| depth to rock, 

| slope. 

I 

! 
Hellman-------------- ¡Poor: 

| low strength, 

| slope, 

i 

U 

U 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Topsoil 


Poor: 

small stones, 
area reclaim, 
Slope. 


Poor: 
Small stones, 
Slope. 


area reclain, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
Slope. 


small stones, 
area reclaim, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Small stones, 
Slope. 


Poor: 
small stones, 


[i 
t 
1 
! 
۱ 
1 
Li 
1 
t 
U 
1 
1 
I 
U 
I 
1 
1 
U 
I 
U 
U 
۱ 
$ 
1 
1 
U 
U 
I 
U 
۱ 
I 
I 
i 
۱ 
1 
U 
U 
1 
I 
t 
U 
1 
1 
U 
U 
U 
۱ 
1 
U 
U 
1 
I 
1 
1 
V 
1 
U 
i 
t 
t 
| Poor: 
U 
t 
[| 
۱ 
t 
t 
۱ 
U 
y 
i 
I 
1 
U 
H 
U 
U 
۱ 
U 
I 
1 
t 
! 
1 
1 
I 
1 
H 
l 
۱ 
U 
U 
L| 
[ 
۱ 
L| 
U 
1 
1 
1 
1 
t 
i 
U 
U 
å 
t 
t 
1 
[ 
U 
1 
t 
! 
! 
! slope. 
[| 
U 
1 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


slope. 


y U 1 
Soil name and 1 Roadfill ! Sand H Gravel H Topsoil 
map symbol l ! | | 
CHEN / | i H 
1 1 i 1 
U ۱ U 1 
I t t U 
105: i i i i 
Witherell------------ | Poor: i Improbable: | Improbable: | Poor: 
i depth to rock, | excess fines. | excess fines. | depth to rock, 
| Slope. | H { small stones, 
i i 1 | Slope. 
U ١ U ' 
1 1 I I 
106: I | i i 
Bluenose------------- Fair: {Improbable: | Improbable: | Poor: 
¦ slope. | excess fines. | excess fines. { small stones, 
| ! I | area reclaim, 
| i | | slope. 
I i i I 
Neuns---------------- ¡Poor: | Improbable: | Improbable: | Poor: 
! depth to rock. | excess fines. ! excess fines. | small stones, 
1 i H | slope. 
i H i i 
Gudgrey-------------- Fair IImprobable: | Improbable: Poor: 
| slope, ¦ excess fines. | excess fines. | small stones, 
| shrink-swell. 1 1 | area reclaim, 
I i i | slope. 
i i i H 
107, 108: i H i 
Bluenose------------- Poor: i Improbable: | Improbable: iPoor: 
| slope. | excess fines. | excess fines. { small stones, 
l l H | area reclaim, 
i i | | slope. 
i i | i 
Neuns---------------- ! Poor: | Improbable: | Improbable: Poor: 
| depth to rock, | excess fines. | excess fines. | small stones, 
| slope. H | | slope. 
U 1 1 1 
i 1 t I! 
Gudgrey-------------- !Poor: | Improbable: | Improbable: ¡Poor: 
{ slope. | excess fines. | excess fines. | small stones, 
H l ! | area reclaim, 
| i i | slope. 
1 1 4 u 
I 1 1 1 
109: ! 1 i | 
Casabonne------------ Fair: | Improbable: | Improbable: |Poor: 
| depth to rock, | excess fines. | excess fines. | small stones, 
| shrink-swell, 1 H | slope. 
! slope. i i i 
i | i i 
Wohly---------------- IPoor: | Improbable: | Improbable: IPoor: 
| depth to rock. | excess fines. | excess fines. | small stones, 
۱ I 1 t 1 
1 I 1 1 Slope. 
' ' ' I 
1 [| t I 
110: i | | i 
Casabonne------------ Poor: | Improbable: | Improbable: | Poor: 
! slope. | excess fines. | excess fines. I small stones, 
i i H ! slope. 
I i H i 
Wohly---------------- | Poor: ¡Improbable: i Improbable: (Poor: 
| depth to rock, | excess fines. | excess fines. { small stones, 
! slope. f H | slope. 
! i | | 
111: 1 ! ! 1 
Casabonne------------ ¡Poor : f Improbable: | Improbable: | Poor: 
slope. | excess fines. | excess fines. | small stones, 
1 1 ! 
i I | 
I U t 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand 


map symbol 


Rock outcrop. 


l 
t 
t 
1 
1 
U 
1 
y 
1 
1 
111: 1 i 
Wohly---------------- | Poor: | Improbable: 
| depth to rock, | excess fines. 
! slope. 1 
U 1 
Pardaloe------------- ! Poor: | Improbable: 
{ slope. | small stones. 
1 4 
| | 
[i [| 
| | 
ll2------------ ووي‎ (Poor: | Improbable: 
Clear Lake | low strength, | excess fines. 
| shrink-swell. | 
' 
t 1 
113, 114, ll5--------- Poor: | Improbable: 
Cole | low strength, | excess fines. 
| shrink-swell. 1 
[| 1 
ll6------------------- |Poor: i Improbable: 
Cummiskey ¦ slope. ! excess fines. 
(I 
i | 
1 1 
t ۱ 
I I 
117: | H 
Dingman-------------- (Poor: !Improbable: 
| depth to rock, ! excess fines. 
| low strength, I 
' slope. ! 
$ [| 
Beaughton------------ | Poor: | Improbable: 
| depth to rock, i excess fines. 
| slope. H 
1 1 
1 1 
i i 
118: i | 
Dunsmuir------------- IPoor: I Improbable: 
{ low strength. | excess fines. 
4 
| | 
Maymen Variant------- Poor: ‘Improbable: 
! depth to rock. | excess fines. 
t 
1 i 
1 t 
119, 120: | i 
Dunsmuir------------- Poor: i Improbable: 
{ low strength, | excess fines. 
! slope. 1 
| i 
| | 
Maymen Variant------- | Poor: |Improbable: 
| depth to rock, | excess fines. 
| slope. | 
i i 
t I 
[i U 
121: H i 
Etsel---------------- Poor: ¡Improbable: 
! depth to rock, | excess fines. 
slope. i 
i 
U 
I 
t 
I 
U 


Gravel Topsoil 


Improbable: Poor: 

excess fines. small stones, 
slope. 

Improbable: Poor: 


H 
۱ 
H 
1 
[| 
1 
I 
U 
I 
١ 
U 
1 
1 
[ 
1 
I 
1 
1 
1 
I 
thin layer. | small stones, 
| area reclaim, 
| slope. 
I 
1 
I 
U 
I 
1 
[ 
I 
1 
t 
U 
U 
I 
U 
1 
1 
I 
1 


Improbable: 
excess fines. 


Improbable: Poor: 
excess fines. thin layer. 
Probable------------- ¡Poor: 


small stones, 
area reclaim, 


small stones, 


u 
U 
1 
I 
U 
1 
0 
1 
1 
4 
1 
U 
t 
y 
I 
, 
[ 
I 
1 
U 
[| 
1 
1 
1 
t 
1 
U 
1 
y 
1 
t 
U 
I 
1 
1 
1 
t 
I 
I 
I 
t 
i 
i 
t 
U 
U 
U 
U 
U 
U 
L| 
1 
U 
1 
[| 
t 
t 
1 
t 
I 
I 
1 
U 
I 
[ 
V 
i 
y Improbable: 
i 
i 
L| 
1 
1 
1 
U 
I 
1 
1 
1 
t 
t 
I 
1 
U 
I 
1 
t 
[| 
U 
l 
I 
t 
t 
t 
i 
1 
U 
' 
(I 
I 
۱ 
i 
t 
U 
1 
L| 
t 
J 
[ 
I 
t 
I 
U 
U 
I 
U 
1 
t 
(I 
3 
t 
1 
i 
! slope. 
U 

1 

H 

۱ 

U 


t 
1 
| 
| slope. 
H 
Improbable: ¡Poor: 
excess fines. | small stones, 
{ slope. 
H 
[ 
I 
l Poor: 
excess fines. | depth to rock, 
| too clayey, 
| small stones. 
| 
Improbable: IPoor: 
excess fines. | too clayey, 
I small stones. 
1 
۱ 
Improbable: | Poor: 
excess fines. | depth to rock, 
| small stones. 
H 
i 
Improbable: ¡Poor: 
excess fines. | too clayey, 
| small stones, 
| slope. 
1 
۱ 
Improbable: (Poor: 
excess fines. ¦ depth to rock, 
| small stones, 
| slope. 
| 
Improbable: l Poor: 
excess fines. I depth to rock, 
i 
1 
1 
1 
[| 
[| 
1 
l 
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Soil name and 
map symbol 


Woodin--------- Sasson 


Rock outcrop. 

123, 124-------------- 
Feliz 

125, 126-------------- 
Feliz 

i27. 

Fluvaquents 

Gielow 


129: 
Gschwend--------- — 


Frenchman------------ 


130: 
Gudgrey-------------- 


Bluenose------------- 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Roadfill Sand 


excess fines. 


[| 
i 
t 
! 
u 
t 
1 
t 
U 
[ 
i 
I Poor: | Improbable: 
| depth to rock, | excess fines. 
| slope. H 
| I 
| | 
i Poor: | Improbable: 
| depth to rock, | excess fines. 
| slope. ! 
| i 
i i 
l Poor: | Improbable: 
| depth to rock, { excess fines, 
| Slope. | large stones. 
I! i 
| i 
+ i 
1 H 
| Poor: | Improbable: 
| 
t 
1 
1 


1Good----------------- | Improbable: 

! i excess fines. 

i i 

I U 

1 L| 

[i I 

| | 

Fair: | Improbable: 

| wetness, | excess fines. 

1 1 

| | 

|Good=---------------- | Improbable: 

H | excess fines. 

i i 

| i 

iGood----------------- | Probable------------- 

Fair: Improbable: 
Slope, excess fines. 


Fair: Improbable: 
slope. excess fines. 
;Poor: Improbable: 


excess fines. 


Improbable: 
excess fines. 


Gravel 


Improbable: 


m 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable------------- 


Improbable: 
excess fines. 


probable: 
xcess fines. 


ېم 
m‏ 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


۱ 
U 
U 
1 
t 
1 
i 
I 
I 
1 
t 
| 
U 
U 
1 
I 
' 
١ 
I 
I 
! 
١ 
i 
| 
I 
U 
l 
U 
[i 
i 
1 
t 
1 
U 
i 
[| 
1 
i 
U 
U 
[| 
[| 
! 
t 
1 


Topsoil 


Poor: 
small stones, 
slope. 


Poor: 

Gepth to rock 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Fair: 
too clayey, 
small stones. 


Poor: 
area reclaim. 


Fair: 
small stones. 


Poor: 
small stones, 
area reclaim. 


Poor: 
small stones, 
area reclaim. 


Poor: 

small stones, 
area reclaim, 
slope. 


Poor: 

small stones, 
area reclaim, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 

small stones, 
area reclaim, 
slope. 


, 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


map symbol 


slope. 


1 1 [ 
۱ I f 
۱ H I 
t 1 I 
1 1 1] 
I I 1 
1 1 J 
t U 1 
i 1 ! 
t M 4 
131, 132: | | | H 
Bluenose------- ====== iPoor: i Improbable: i Improbable: | Poor: 
| slope. | excess fines. | excess fines. | small stones, 
H { H | area reclaim, 
i i 1 i slope. 
i i i i 
Neuns---------------- Poor: ! Improbable: i Improbable: l Poor: 
| depth to rock, | excess fines. | excess fines. ! small stones, 
| slope. 1 | ! slope. 
t U i 1 
133. i | i | 
Haplaguepts | | 1 i 
1 1 J 1 
134, 135: H i i i 
Haploxeralfs. ! ! i i 
I I 1 t 
Argixerolls. i i i 1 
1 U U 1 
136, 137: I | | I 
Henneke-------------- {Poor: | Improbable: ! Improbable: l Poor: 
| depth to rock, | excess fines. | excess fines. | depth to rock, 
| slope. H ! | too clayey, 
i H ! ! small stones. 
I I 1 1 
I t i 1 
Montara-------------- {Poor: ‘Improbable: | Improbable: | Poor: 
| depth to rock, | excess fines. | excess fines. | depth to rock, 
| low strength, H i { small stones, 
| slope. H I | slope. 
i i i I 
138: i i i i 
Holohan-------------- (Fair: iProbable------------- IProbable------------- Poor: 
¦ large stones, | ! small stones, 
| slope. 1 | | area reclaim, 
| ! ! | Slope. 
I [i 4 [| 
Hollowtree-------- ~-~ į Poor: | Improbable: | Improbable: | Poor: 
| depth to rock. | excess fines. | excess fines. | small stones, 
| i | | slope. 
Casabonne------------ Fair: | Improbable: I Improbable: iPoor: 
| depth to rock, | excess fines. | excess fines. | small stones, 
| shrink-swell, | | | slope. 
| slope. i i i 
I 1 1 t 
U J U 1 
139: i 1 | i 
Holohan------------ ==! Poor: IProbable------ -------lProbable------------- l Poor: 
! slope. i I ! small stones, 
| H ! ! area reclaim, 
i i | ! slope. 
| i | i 
Hollowtree----------- I Poor: ¡Improbable: | Improbable: l Poor: 
! depth to rock, | excess fines. ! excess fines. | small stones, 
slope. | | 1 slope. 
1 I I 1 
Casabonne------------ |Poor: | Improbable: | Improbable: ! Poor: 
slope. | excess fines. | excess fines. | small stones, 
U U 
H } i 
۱ i I 
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Soil name and 
map symbol 


140: 
Holohan-------------- 


Hollowtree----------- 


141, 142-------------- 
Hopland 


143, 144: 
Hopland-------------- 


Maymen--------------- 


145: 
Hopland-------------- 


Sanhedrin------------ 


Kekawaka------------- 


146, 147: 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


rock, 


depth to 
Slope. 


rock, 


I 

| depth to rock, 
i slope. 

۱ 
IPoor: 

| depth to rock, 
| slope. 
U 


| Poor: 


depth to 
slope. 


rock, 


| Poor: 


i depth to 
1 

Fair: 

| depth to 
| slope. 
I 


rock. 


rock, 


Poor: 


low strength. 


Poor: 
| depth to rock, 
¦ slope. 
! 
۱ 
$ 


¡Poor: 
¦ slope. 
Å 
U 
I 
a 


iPoor: 
low strength, 
slope. 


Poor: 


0 
depth to rock. 


depth to rock. 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
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Topsoil 


Poor: 

small stones, 
area reclaim, 
Slope. 


Poor: 
small stones, 
slope. 


Poor: 
slope. 


Poor: 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 

depth to rock, 
small stones, 
slope. 


slope. 


Poor: 
small stones, 
slope. 


Poor: 
Slope. 


Poor: 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
slope. 


Poor: 
slope. 


Poor: 
depth to rock, 
small stones, 


I 
1 
i 
[L| 
t 
1 
1 
1 
U 
n 
U 
U 
U 
U 
U 
[ 
۱ 
i 
U 
D 
[| 
U 
I 
U 
1 
[| 
1 
1 
1 
1 
U 
[L| 
! 
t 
L| 
1 
1 
1 
' 
U 
1 
1 
1 
U 
U 
۱ 
U 
U 
1 
[| 
! 
I 
U 
U 
i Poor: 
U 
[ 
V 
i 
۱ 
U 
I 
1 
I 
1 
U 
1] 
t 
U 
۱ 
1 
1 
U 
' 
U 
1 
U 
1 
۱ 
1] 
t 
I 
! 
t 
۱ 
t 
+ 
H 
q 
i 
I 
I 
I 
I 
1 
I! 
١ 
I! 
1 
1 
1 
1 
1 
1 
I 
I 
+ 
1 
1 
١ 
I 
! slope. 
U 


348 Soil Survey 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


map symbol 


slope. 


U 1 
I [| 1 
U 1 U 
I U 1 
1 I ۱ 
I I U 
1 1 i 
1 1 I 
1 t U 
i 1 t 
148: i | | 
Squawrock------------ |Poor: ¡Improbable: | Improbable: ! Poor: 
| depth to rock. | excess fines. | excess fines. I small stones, 
1 I U t 
I I I | slope. 
1 1 1 $ 
! [i i ١ 
149: | | i H 
Hopland-------------- |Poor: | Improbable: | Improbable: l Poor: 
| depth to rock, | excess fines. | excess fines. | slope. 
| slope. | i | 
| i i ' 
Witherell------------ ¡Poor: ¡Improbable: ¡Improbable: |Poor: 
| depth to rock, | excess fines. | excess fines. | depth to rock, 
| slope. ! | | small stones, 
| i | ! slope. 
| | | 
Squawrock------------ |Poor: ¡Improbable: ¡Improbable: IPoor: 
| depth to rock, | excess fines. | excess fines. | small stones, 
! slope. | i i slope. 
I 
1 ' 1 U 
150, 151: | i i i 
Hopland-------------- |Poor: | Improbable: | Improbable: ¡Poor: 
| depth to rock, | excess fines. | excess fines. | slope. 
| slope. | i 
i | i i 
Wohly---------------- !Poor: | Inprobable: 'Improbable: ¡Poor: 
! depth to rock, | excess fines. ! excess fines. ! small stones, 
| slope. ! i | slope. 
[L| I I I 
152, 153: i i | | 
Hopland-------------- l Poor: | Improbable: | Improbable: Poor: 
| depth to rock, | excess fines. ! excess fines. | slope. 
| slope. 1 | i 
| | | 
Woodin----- Po... Poor: ! Improbable: | Improbable: | Poor: 
| depth to rock, | excess fines, | excess fines, | small stones, 
! slope. { large stones. | large stones. | slope. 
t 
I i 1 i 
154: I I I | 
Kekawaka------------- iPoor: | Improbable: | Improbable: Poor: 
I low strength. ¦ excess fines. | excess fines. | slope. 
[ I 1 U 
I ۱ I 1 
Casabonne------------ (Fair: ¡Improbable: ! Improbable: l Poor: 
| depth to rock, | excess fines. | excess fines. ! small stones, 
¦ shrink-swell, H U { slope. 
| slope. i i I 
| | | 
Wohly---------------- Poor: | Improbable: | Improbable: !Poor: 
| depth to rock. | excess fines. | excess fines. | small stones, 
1 U 1 ١ 
1 1 H | Slope. 
1 t t I 
I 1 1 1 
155: H | H 1 
Kekawaka------------- |Poor: !Improbable: ! Improbable: | Poor: 
I low strength, I excess fines. | excess fines. | slope. 
! slope. i i I 
| | | | 
Casabonne------------ | Poor: I Improbable: ! Improbable: lPoor: 
slope. ! excess fines. | excess fines. ! small stones, 
1 U 
i i i 
' U U 
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Soil name and 


map symbol 


Roadfill 


Sand 


Gravel 


Topsoil 


155: 
Wohly---------------- iPoor: 
| depth to rock, 
1 Slope. 
1 
l56----------------- -= į Poor: 
Maxwell i low strength, 
| shrink-swell. 
1 
U 
157: i 
Mayacama------------- iPoor: 
| depth to rock, 
¦ slope. 
L| 
۱ 
Hopland-------------- ¡Poor: 
| depth to rock, 
! slope. 
۱ 
Etsel---------------- (Poor: 
I depth to rock, 
| slope. 
| 
158: i 
Maymen Mmmm em eres e ¡Poor: 
| depth to rock, 
slope. 
I 
Etsel---------------- (Poor: 
| depth to rock, 
| slope. 
١ 
| 
Hopland-------------- | Poor: 
| depth to rock, 
| slope. 
U 
i 
159: i 
Maymen--------------- iPoor: 
| depth to rock, 
| slope. 
I 
1 
Etsel---------------- ¡Poor: 
| depth to rock, 
| slope. 
' 
Mayacama------------- i Poor: 
| depth to rock, 
| slope. 
۱ 
160: i 
Maymen--------------- ¡Poor: 
| depth to rock, 
| Slope. 
' 
1 
Etsel---------------- iPoor: 
| depth to rock, 
slope. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


xcess fines. 


Improbable: 


1 

[| 

1 

1 

1 

[| 

1 

U 

U 

[| 

i 

| Improbable: 
[| 

le 

(I 

U 

I 

۱ 

١ 

| excess fines. 
U 


Improbable: 


1 
1 
1 
1 
1 
! 
| excess fines. 
! 


I 
I 
I 
| Improbable: 

| excess fines. 
۱ 

+ 

t 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


! 
۱ 
1 
I 
' 
| 
1 
[i 
i 
U 
l 
i 
i 
i 
1 
U 
1 
i 
U 
۱ 
' 
1 
t 
I 
i 
i 
i 
i 
! 
1 
I 
[| 
i 
U 
U 
r 
[ 
! 
1 
| Improbable: 
H 
i 
[ 
i 
i 
۱ 
L| 
1 
I 
V 
V 
Nu 
1 
1 
I 
I 
١ 
i 
U 
1 
! 
I 
۱ 
! 
t 
t 
i 
t 
U 
i 
1 
1 
t 
i 
1 
| excess fines. 
t 
I 
1 
Ú 
U 
U 


Poor: 
small stones, 
slope. 


Poor: 
too clayey. 


Poor: 
small stones, 
slope. 


Poor: 
slope. 


Poor: 
depth to rock, 
small stones, 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 
depth to rock, 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 
depth to rock, 
small stones, 
slope. 
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Soil name and Roadfill Gravel Topsoil 


map symbol 


[| 1 
I l U 
۱ I i 
1 ۱ 1 
1 ۱ 1 
t ۱ i 
t 1 1 
! ١ t 
i ١ 1 
i | i 
160: i i i 
Snook---------------- ! Poor: i Improbable: | Improbable: ¡Poor: 
| depth to rock, | excess fines. ¦ excess fines. | depth to rock, 
! slope. I | ! small stones, 
| | | | Slope. 
I t ! 1 
[i I U 1 
161, 162: i ) i i 
Maymen--------------- {Poor: l Improbable: | Improbable: 'Poor: 
| depth to rock, ! excess fines. | excess fines. | depth to rock, 
| slope. 1 | | slope. 
I L| 
I ' 1 I! 
Woodin--------------- | Poor: i Improbable: i Improbable: {Poor: 
! depth to rock, | excess fines, | excess fines, | small stones, 
| slope. | large stones. I large stones. | slope. 
t 1 
t ۱ [| 1 
Etsel---------------- I Poor: | Improbable: | Improbable: Poor: 
¦ depth to rock, ¦ excess fines. | excess fines. | depth to rock, 
! slope. | i ! small stones, 
| i i ! slope. 
i i i I 
163, 164: | H | i 
Nashmead------------- I Poor: i Improbable: i Improbable: | Poor: 
| slope. | excess fines. | excess fines. | small stones, 
i i | ! area reclaim, 
H i i ! slope. 
i i i I 
Updegraff------------ !Poor: { Improbable: | Improbable: Poor: 
¦ slope. I excess fines. | excess fines. ! small stones, 
i i i ! slope. 
| i i i 
Woodin--------------- \Poor: | Improbable: | Improbable: Poor: 
| depth to rock, | excess fines, | excess fines, | small stones, 
! slope. | large stones. | large stones. | slope. 
I I U 1 
1 [| t ! 
165, 166: | | I | 
Nashmead------------- I Poor: ‘Improbable: ‘Improbable: Poor: 
| slope. | excess fines. | excess fines. | small stones, 
i i i ! area reclaim, 
i i ! ! slope. 
1 i i | 
Woodin--------------- l Poor: | Improbable: | Improbable: I Poor: 
| depth to rock, | excess fines, | excess fines, { small stones, 
| slope. ! large stones. { large stones. ¦ slope. 
1 I I I 
! [| 1 I 
167, 168: | i i i 
Neuns---------------- l Poor: { Improbable: | Improbable: l! Poor: 
| depth to rock, | excess fines. | excess fines. ! small stones, 
| slope. i i ! slope. 
1 U U U 
Bluenose------------- l Poor: | Improbable: | Improbable: l Poor: 
¦ slope. | excess fines, | excess fines. I small stones, 
i i i | area reclaim, 
I | ! | slope. 
i I i i 
Tyson---------------- Poor: | Improbable: | Improbable: l Poor: 
! depth to rock, | excess fines. | excess fines. | small stones, 
| slope. | | ! slope. 
U H U U 
1 t 1 1 
169: | i i i 
Ornbaun-------------- | Poor: ! Improbable: iImprobable: ! Poor: 
| excess fines. | excess fines. ¦ slope. 
U U 
1 4 U 
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Soil name 
map sym 


and 
bol 


Roadfill 


Sand 


Gravel 


Topsoil 


Fn. TL LEN —— CoU P Ue Ae A VU eU ee SE ed AUI سر مو هب همد‎ 


170, 171: 
Ornbaun----- 


172: 


Kekawaka---- 


Casabonne--- 


173: 
Pardaloe---- 


Woodin------ 


Casabonne--- 


174: 
Pardaloe---- 


175, 176----- 
Pinnobie 


177, 178, 179 
Pinole 


١ 
1 
I 
i 
! 
1 
[ 
I 


1 
I 
1 
i 
l 
U 
U 
1 
U 
1 
[i 
U 
U 
t 
1 
1 


Poor: 
depth to rock. 


Poor: 
low strength, 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 
slope. 


Poor: 
low strength, 
slope. 


Poor: 
slope. 


Poor: 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 
slope. 


Poor: 
slope. 


Poor: 
depth to rock, 
slope. 


Fair: 
Shrink-swell. 


Fair: 
shrink-swell. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
small stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
small stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
small stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


1 
t 
i 
U 
U 
1 
i 
۱ 
[| 
[| 
[| 
[| 
U 
t 
t 
۱ 
U 
1 
t 
' 
۱ 
|| 
U 
[| 
[| 
1 
[| 
1 
1 
t 
U 
U 
[| 
y 
U 
U 
I 
I 
۱ 
I 
[| 
i 
i 
[ 
1 
t 
U 
U 
I 
1 
y 
1 
t 
[| 
U 
U 
[| 
[| 
U 
U 
[| 
' 
t 
I 
1 
1 
۱ 
1 
1 
1 
1 
i 
[i 
1 
1 
U 
1 
! 
U 
1 
U 
1 
t 
1 
1 
1 
I 
/ 
[| 
1 
1 
I 
۱ 
4 
1 
1 
1 
t 
U 
1 
1 
I 
| 
۱ 
I 
I 
١ 
1 
i 
t 
t 
I 
t 
I 
۱ 
i 
/ 
U 
' 
U 
U 
I 
1 
U 
U 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
thin layer. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
thin layer. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
thin layer. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Poor: 
small stones, 
slope. 


Poor: 
slope. 


Poor: 
small stones, 
slope. 


Poor: 

small stones, 
area reclain, 
slope. 


Poor: 
Slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
area reclaim, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 

small stones, 
area reclaim, 
slope. 


Poor: 
small stones, 
slope. 


Fair: 
small stones, 
area reclaim. 


Poor: 
small stones, 
area reclaim. 
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Soil name and 
map symbol 


Pinole 


181, 182---------- uz 
Pinole 


183. 
Pits and Dumps 


184, 185-------------- 
Redvine 


Redvine 

187. 

Rock outcrop 

188, 189-------------- 


Russian 


Russian 


191, 192: 
Sanhedrin------------ 


Asabean-------------- 


Speaker-------------- 


193: 
Sanhedrin------------ 


Kekawaka------------- 


Speaker-------------- 


194, 195: 
Sanhedrin------------ 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


slope, 


| low strength, 
| shrink-swell. 
I 
1 
H 


low strength, 
shrink-swell. 


slope. 


slope. 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 


! excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


!Probable---------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil Survey 


Topsoil 


Poor: 
small stones, 
area reclaim, 
slope. 


Poor: 
small stones, 
area reclaim. 


or: 
oo clayey. 


cto 


or: 
oo clayey, 
lope. 


nro 


small stones, 
area reclaim, 
thin layer. 


Poor: 
small stones, 
slope. i 


Poor: 

small stones, 
area reclaim, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 
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Soil name and Roadfill Sand Gravel Topsoil 


I 
I 
1 
map symbol | 
1 
i 


low strength, excess fines. excess fines. 


٥ 
thin layer, 
shrink-swell. 5 


lope. 


U T t 
$ U I! 
1 1 I 
[| I [ 
I 1 I 
t [i ۱ 
Li U 01 
1 M I 
1 ' ۱ 
t 1 ۱ 
194, 195: i i 1 
Kekawaka------------- | Poor: | Improbable: | Improbable: | Poor: 
I low strength, | excess fines. | excess fines. | slope. 
! slope. ! ! l 
I | | 
Speaker-------------- | Poor: | Improbable: | Improbable: Poor: 
| depth to rock, ¦ excess fines. | excess fines. { small stones, 
| slope. H | | slope. 
| i i ! 
196: | ! | | 
Shortyork------------ |Poor: I Improbable: | Improbable: iPoor: 
| depth to rock, | excess fines. | excess fines. | small stones, 
| slope. l ! slope. 
U 1 I 
U [ y \ 
Tyson---------------- (Poor: l Improbable: | Improbable: | Poor: 
| depth to rock, | excess fines. | excess fines. | small stones, 
¦ slope. I ! ! slope. 
t i ۱ I 
[ t U U 
Witherell------------ !Poor: | Improbable: | Improbable: ¡Poor: 
{ depth to rock, | excess fines. | excess fines. | depth to rock, 
| Slope. i l | small stones, 
i i | ! slope. 
U 1 ۱ 1 
i 1 U I! 
197: i | i | 
Shortyork------------ |Poor: || ¡Improbable: Poor: 
I depth to rock, | excess fines. | excess fines. | small stones, 
! slope. | l | slope. 
I ١ U 
۱ I I I 
Witherell------------ l Poor: | Improbable: | Improbable: I Poor: 
| depth to rock, | excess fines. | excess fines. | depth to rock, 
| slope. | ! I small stones, 
i ] i ¦ slope. 
j | | | 
Updegraff------------ Poor: { Improbable: | Improbable: | Poor: 
| slope. | excess fines. | excess fines. | small stones, 
i i | | slope. 
i $ 1 1 
U I I 1 
198: | ! i i 
Shortyork------------ (Poor: | Improbable: | Improbable: Poor: 
! depth to rock. ! excess fines. | excess fines. I small stones. 
' ۱ $ 1 
I 1 i 1 
Yorkville------------ {Poor: | Improbable: | Improbable: l Poor: 
| low strength, | excess fines. | excess fines. | thin layer. 
! shrink-swell. | ! i 
t T [ 
r 1 r I 
Witherell------------ I Poor: | Improbable: | Improbable: f Poor: 
| depth to rock. | excess fines. | excess fines. | depth to rock, 
| i | | small stones. 
| ! i i 
199: 1 l ! ! 
Shortyork------------ Poor: | Improbable: l Improbable: l Poor: 
| depth to rock. | excess fines. | excess fines. | small stones, 
I (I [ i 
I 1 1 ¦ Slope. 
| | | | 
Yorkville------------ |Poor: i Improbable: | Improbable: l Poor: 
t 1 ۱ 1 
1 i f 1 
i i i | 
U [ 1 1 
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Soil name and Roadfill 


map symbol 


199: 
Witherell------------ jPoor: 

depth to rock. 

l 

I 

l 

[ 
200: i 
Shortyork------------ ¡Poor: 

| depth to rock, 

| slope. 

I 
Yorkville------------ | Poor: 

| low strength, 

| slope, 

| sbrink-swell. 

U 
Witherell------------ ¡Poor: 

| depth to rock, 

¦ slope. 

i 

i 
201, 202: i 
Squawrock------------ Poor: 

| depth to rock, 

i slope. 

1 
Witherell--------- === Poor: 

| depth to rock, 

| slope. 

i 

i 
203, 204-------------- l Good------------ — 
Talmage | 

| 
205, 206: ) 
TSO == Poor: 

| depth to rock, 

| slope. 

U 

i 
Updegraff------------ Poor: 

| slope. 

i 

1 

1 
207: i 
Updegraff------------ l Poor: 

| Slope. 

i 

i 
Sanhedrin------------ | Poor: 

! slope. 

i 

1 
208, 209: l 
Updegraff------------ Poor: 

¦ slope. 

i 

i 
Speaker-------------- ¡Poor: 


| depth to rock, 
! slope. 
۱ 
U 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil Survey 


Topsoil 


Poor: 
depth to rock, 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
thin layer, 
slope. 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 
small stones, 
area reclaim. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 
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Soil name and 


map symbol 


208, 209: 


210. 
Urban land 


211: 


Witherell--------- 


Hopland----------- 


Squawrock--------- 


214. 
Xerochrepts 


215, 216: 
Xerochrepts. 


Haploxeralfs. 
Argíxerolls. 


217. 
Xerofluvents 


218: 
Xerofluvents. 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


depth to rock, 


depth to rock, 


depth to rock, 


0 
depth to rock, 
s 


depth to rock, 


depth to rock, 
Slope. 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable. 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
small stones. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
thin layer. 


Topsoil 


Poor: 
small stones, 
slope. 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 
slope. 


Poor: 
small stones, 
slope. 


ue) 
o 
o 
lal 


small stones, 
slope. 


vu 
o 
o 
^ 


small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
rea reclaim, 


a 
slope. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


map symbol 


| | l 
1 U I 
(I t 1 
1 t 1 
[| t t 
i U t 
| | | 
[| t ۱ ۱ 
218: | i H i 
Riverwash. ! ! | | 
1 H U [| 
219: i i i i 
Yellowhound---------- \Poor: | Improbable: ‘Improbable: Poor: 
| slope. | excess fines. | excess fines. { small stones, 
Å \ H | area reclaim, 
! 1 I | slope. 
| f i i 
Kibesillah----------- ¡Poor: I Improbable: ! Improbable: ¡Poor: 
¦ depth to rock, | excess fines. | excess fines. I small stones, 
| slope. ! | i slope. 
I 1 ۱ U 
Ornbaun-------------- || | Improbable: | Improbable: | Poor: 
{ low strength, | excess fines. ! excess fines. | slope. 
| slope. | 1 H 
i | i i 
220: i I i i 
Yellowhound---------- Poor: | Improbable: | Improbable: Poor: 
¦ slope. | excess fines. | excess fines. | small stones, 
i i l | area reclaim, 
| | I | slope. 
| | | | 
Kibesillah----------- ¡Poor: | Improbable: | Improbable: l Poor: 
! depth to rock, | excess fines. | excess fines. ! small stones, 
i slope. | ! 1 slope. 
I I! 1 1 
221, 222-------------- Fair: !Improbable: | Improbable: | Poor: 
Yokayo | low strength, | excess fines. | excess fines. | thin layer. 
! shrink-swell. ! | i 
I t i [| 
223------------------- ¡Fair: ¡Improbable: | Improbable: | Poor: 
Yokayo | low strength, | excess fines. | excess fines. | thin layer, 
! slope, | | | slope. 
| shrink-swell. | 1 | 
[| I! I U 
224: i | I 1 
Yokayo--------------- Fair: | Improbable: | Improbable: | Poor: 
| low strength, | excess fines. | excess fines. | thin layer. 
1 shrink-swell. ! | | 
t t 1 ۱ 
Pinole--------------- Fair: | Improbable: | Improbable: Poor: 
| shrink-swell. | excess fines. | excess fines. | small stones, 
| i i | area reclaim. 
I J 1 I 
Pinnobie------------- jFair: | Improbable: | Improbable: Fair: 
! shrink-swell. | excess fines. | excess fines. | small stones, 
! 1 | area reclaim. 
I 1 t H 
225, 226: i H I U 
Yorktree------------- IPoor: | Inprobable: | Improbable: l Poor: 
| lov strength, | excess fines. | excess fines. { small stones, 
! slope, H | ! slope. 
| shrink-swell. i | ! 
I 
[| ' I U 
Hopland-------------- IPoor: ' Improbable: | Improbable: | Poor: 
depth to rock, i excess fines. i excess fines. i slope. 
! ! | 


I 
I 
1 slope. 
U 
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Soil name and Roadfill 


1 
i 
۱ 
map symbol i 
t 
1 
1 


Gravel 


Topsoil 


225, 226: | 
Woodin--------------- ¡Poor: 
| depth to rock, 
| slope. 
1 
1 
227: ' 
Yorktree------------- l Poor: 
| low strength, 
| shrink-swell. 
t 
I 
Yorkville------------ ¡Poor 
| low strength, 
| shrink-swell. 
1 
۱ 
228: i 
Yorktree------------- ! Poor: 
| low strength, 
| slope, 
| shrink-swell. 
Yorkville------------ iPoor: 
I low strength, 
| slope, 
| shrink-swell. 
t 
[| 
229------------------- | Poor: 
Yorkville { low strength, 
| shrink-swell. 
t 
[| 
230------------------- ¡Poor: 
Yorkville | low strength, 
| slope, 
| shrink-swell. 
[ 
1 
231: i 
Yorkville------------ | Poor: 
| low strength, 
! slope, 
i shrink-swell. 
1 
Hopland-------------- Poor: 
| depth to rock, 
| slope. 
1 
i 
232: | 
Yorkville------------ | Poor: 
| low strength, 
! shrink-swell. 
1 
Squawrock------------ l Poor: 
| depth to rock. 
| 
Witherell------------ l Poor: 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


Inprobable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
thin layer, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
thin layer, 
S 


I 
t 
I 
1 
i 
T 
1 
U 
U 
I 
i 
[i 
I 
[i 
1 
[| 
[| 
t 
U 
U 
1 
t 
Li 
U 
U 
1 
U 
1 
1 
1 
U 
1 
I 
1 
U 
U 
t 
t 
U 
U 
U 
J 
U 
U 
J 
t 
! 
t 
I! 
1 
I 
1 
! 
! slope. 


Poor: 
thin layer, 
slope. 


Poor: 
thin layer, 
slope. 


Poor: 
thin layer, 
Slope. 


I 
I 
۱ 
I 
1 
I 
1 
t 
i 
1 
I 
J 
U 
U 
U 
1 
U 
U 
1 
I 
۱ 
I 
1 
! 
! 
1 
Poor: 
U 
1 Slope. 
U 
1 
U 
U 
I 
F 
t 
U 
1 
(I 
1 
1 
1 
U 
t 
1 
t 
1] 
U 
u 
1 
I 
I 
I 
1 
1 
I! 
i 
١ 
U 


Poor: 
thin layer, 
slope. 


Poor: 
smali stones, 
slope. 


Poor: 

depth to rock, 
small stones, 
slope. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Gravel Topsoil 


map symbol 


233: 1 


U 
I U 
| | 
1 1 
t 1 
i 1 
1 + $ 
1 I H 
J i 1] 
| | 
Yorkville------------ | Poor: !Improbable: | Improbable: | Poor: 
{ low strength, ¦ excess fines. | excess fines. | thin layer, 
| slope, H H ! slope. 
! shrink-swell. I i | 
U t 
I 1 1 1] 
Squawrock-------- ----lPoor: | Improbable: ! Improbable: {Poor: 
| depth to rock, | excess fines. | excess fines. | small stones, 
¦ slope. i | | slope. 
U 
[i 1 U i 
Witherell------------ | Poor: {Improbable: | Improbable: Poor: 
| depth to rock, | excess fines. | excess fines. | depth to rock, 
! slope. i i ! small stones, 
i i H { slope. 
[i 1 t 1 
I i I U 
234: 1 I / 1 
Yorkville---------- --|Poor: | Improbable: ! Improbable: Poor: 
| low strength, | excess fines. ¦ excess fines. | thin layer, 
! shrink-swell. | ! { slope. 
I I FE 
I 1 I t 
Yorktree------------- IPoor: lImprobable: Improbable: Poor: 
I low strength, | excess fines. | excess fines. | small stones, 
| shrink-swell. ! | { slope. 
1 J 
1 J i I 
Squawrock----- سا‎ i Poor: | Improbable: | Improbable: Poor: 
| depth to rock. | excess fines. ! excess fines. { small stones, 
i 1 U I 
D I I y Slope. 
i I f I 
' 1 / i 
235: | i | | 
Yorkville------------ | Poor: | Improbable: i Improbable: {Poor: 
| low strength, | excess fines. | excess fines. ¦ thin layer, 
! slope, I | | slope. 
! shrink-swell. i | H 
I U I 
i ۱ ! I 
Yorktree------------- l Poor: f Improbable: | Improbable: !Poor: 
| low strength, | excess fines. | excess fines. | small stones, 
| slope, | | | slope. 
! shrink-swell. H ! | 
t 
I 1 I U 
Squawrock------------ | Poor: ! Improbable: | Improbable: Poor: 
| depth to rock, | excess fines. | excess fines. { small stones, 
| slope. | ! ! slope. 
U , 
i 0 
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TABLE 13.--WATER MANAGEMENT 
(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


droughty. 


investigation) 
1 Limitations for-- T Features affecting-- 
Soil name and | Pond | Embankments, | 1 | Terraces y 
map symbol | reservoir | dikes, and | Drainage | Irrigation | and | Grassed 
! areas ! levees l H | diversions | waterways 
| U I 1 I 1 
H H i | { i 
101: i i | | i i 
Asabean---------- Severe: iSlight--------- ¡Deep to water |Droughty, ¡Slope, ¡Slope, 
| slope. | | slope. i large stones. ! droughty. 
1 [ 1 ١ I I 
Sanhedrin-------- ¡Severe: ¡Moderate: (Deep to water |Slope---------- ISlope---------- ISlope. 
! slope. ¦ thin layer, |! | | i 
i | piping. I 1 i i 
i i i i i i 
102: i i I i i i 
Asabean---------- ¡Severe: ISlight--------- ¡Deep to water |Droughty, iSlope, ISlope, 
H slope. ! ! ١ slope. 1 large stones. ! droughty. 
(I 1 ۱ [| I [ 
Sanhedrin-------- ¡Severe: |Moderate: ¡Deep to water Slope---------- !S1ope---------- Slope. 
¦ slope. | thin layer, | ! H i 
i | piping. ١ | | i 
i I I H i H 
Speaker---------- ¡Severe: Severe: IDeep to water {Depth to rock, Slope, ¡Slope, 
| slope. | thin layer. I i slope. depth to rock. | depth to rock. 
I i 1 t 4 I 
103: | I i i i i 
Asabean---------- |Severe: ¡Slight=====----|Deep to water |Droughty, ISlope, ISlope, 
slope. | | | slope. 1 large stones. 1 droughty. 
1 1 i + a y 
Speaker---------- ¡Severe: Severe: {Deep to water [Depth to rock, (Slope, ¡Slope, 
slope. thin layer. ! ! slope. 1 depth to rock. | depth to rock. 
t 
١ 1 1 t U U 
Neuns------------ Severe: Severe: ¡Deep to water {Droughty, Slope, Slope, 
¦ slope. | seepage. t I depth to rock,| depth to rock.| droughty, 
! 1 ! ! slope. i | depth to rock. 
| i i | i i 
104: | | i | i i 
Bearwallow------- ¡Severe: ¡Severe: {Deep to water (Depth to rock, |Slope, ¡Slope, 
! slope. i thin layer. ! | slope. ! depth to rock. | depth to rock. 
V I I I t i 
Hellman---------- |Severe: \Moderate: ¡Deep to water [|Percs slowly, Slope, iSlope, 
| slope. I thin layer. } | slope, | percs slowly. | percs slowly. 
i ! ! | too acid. | | 
i i I i i i 
105: H i | | 1 | 
Bearwallow------- | Severe: l Severe: ‘Deep to water [Depth to rock, Slope, ¡Slope, 
1 slope. ! thin layer. | i slope. ! depth to rock.| depth to rock. 
1 I ١ 1 U I 
Hellman---------- ISevere: ¡Moderate: ¡Deep to water |Percs slowly, {Slope, ¡Slope, 
| slope. | thin layer. ! | slope, | percs slowly. | percs slowly. 
| ! | | too acid. | I 
| i | i i i 
Witherell-------- iSevere: ISevere: ¡Deep to water {Depth to rock, ¡Slope, iSlope, 
| depth to rock, thin layer, | | slope. I depth to rock.| depth to rock. 
H slope. | piping. i | ! 
1 i L| U [i 
106, 107, 108: | ! ! ! ! ! 
Bluenose--------- |Severe: |Severe: ¡Deep to water |Droughty, ISlope, Large stones, 
slope. 1 seepage. | ! slope. | large stones. i slope, 
| | | | | 
I 1 [ U i 
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U 
I 
1 
n 
4 
i 
Neuns------------ \Severe: ISevere: 
h slope. 1 seepage. 
| | 
Gudgrey--------- ¡Severe ISlight--------- 
1 slope. ! 
I ' 
109, 110: | H 
Casabonne------- severe: !Moderate: 
| slope. | thin layer, 
| ! piping. 
i 1 
Wohly------------ ‘Severe: ‘Severe: 
| slope. | thin layer. 
I 
[| 1 
111: | i 
Casabonne------- Severe: Moderate: 
| slope. | thin layer, 
! piping. 
I! t 
Wohly------------ ISevere: |Severe: 
! slope. | thin layer. 
U l 
Pardaloe---------|Severe: ISevere: 
| seepage, | seepage. 
| slope. | 
1 t 
112---------- -----|Slight--------- ¡Moderate: 
Clear Lake | | hard to pack, 
l | wetness. 
' u 
y ١ 
113-------------- IS1ight--------- !S1ight--------- 
Cole | i 
| | 
ll4--------------- IModerate:; ISlight--------- 
Cole ¦ slope. ! 
H H 
| | 
115----------- ----|Slight--------- |Severe: 
Cole H | wetness. 
1 
U U 
116-------------- Severe: Moderate: 
Cummiskey | slope. | seepage, 
| | piping. 
U t 
117: | | 
Dingman---------- l Severe: Severe: 
! slope. | thin layer. 
| | 
Beaughton----- ~--! Severe: Severe: 


map symbol 


118, 119, 120: 


Dunsmuir- 


TABLE 13.--WATER MANAGEMENT--Continued 


T Limitations for-- Features affecting-- . 
Soil name and ond | Embankments, 1 Terraces 


1 

1 

1] 

I reservoir | dikes, and 
LI 

1 


Severe: 
hard to pack. 


water 
water 
water 
water 
water 


water 


water 


¡Deep to water 


Percs slowly--- 


Deep to water 


Deep to water 


[ 
i 
U 
1 
y 
1 
1 
1 
l 
۱ 
U 
4 
1 
[ 
! 
! 
[ 
1 
E 
H 
¡Deep to water 
1 
t 
t 
1 
i 
1 
[ 
1 
i 
1 
1 
i 
I 
i 
¡Deep to water 
I 
1 
U 


Percs slowly, 


Percs slowly, 


and 


Droughty, Slope, 
depth to rock,, depth to rock. 
slope. 
Slope---------- ¡Slope, 
| large stones. 
| 
Slope---------- |Slope---------- 
1 
H 
Depth to rock, |Slope, 
slope. | depth to rock. 
| 
Slope---------- ¡Slope کج د‎ 


Depth to rock, ¡Slope, 

slope. depth to rock. 
Droughty, Slope, 

slope. large stones. 
Wetness, Wetness, 


slow intake, 
percs slowly. 


percs slowly. 


Erodes easily, 
erodes easily.; percs slowly. 
Erodes easily, 
percs slowly. 
erodes easily. 


Wetness, Wetness, 

percs slowly. percs slowly. 
Droughty, Slope---------- 
percs slowly, 

slope. 
Large stones, Slope, 


large stones, 


percs slowly, 
d depth to rock. 


i 
۱ 
t 
1 
i 
1 
I 
I 
۱ 
U 
1 
1 
i 
t 
1 
I 
[| 
I 
1 
I 
1 
U 
1 
U 
1 
I 
1 
I 
t 
J 
i 
I 
U 
I 
slope, l 
1 
1 
١ 
I 
۱ 
i 
t 
l 
i 
! 
I 
1 
i 
I 
I 
I 
I 
U 
1 
t 
M 
i 
epth to rock.| 
t 

1 

I 

t 

1 

t 

U 

H 

+ 

1 


Slope, Slope, 
large stones, large stones, 
droughty. depth to rock. 
i 
Slope---------- iSlope---------- 


Soil Survey 


i 

U 

r 

t 

1 

H 

1 

I 

ISlope, 

| droughty, 
| depth to rock. 
1 

1 

t 

t 

1 

1 

1 


Slope. 
Slope. 


ope, 
epth to rock. 


پس" 


Slope, 
depth to rock. 


Slope, 
droughty. 


Percs slowly. 


Erodes easily, 
percs slowly. 


Erodes easily, 
percs slowly. 


Percs slowly. 


Large stones, 


slope, 
Gepth to rock. 


rge stones, 
lope, 
roughty. 


gom 
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TABLE 13.--WATER MANAGEMENT--Continued 


1 Limitations for-- H Features affecting-- 
Soil name and Pond T Embankments, | / 1 Terraces 


1 
i t 
map symbol H reservoir dikes, and Drainage Irrigation ! and H Grassed 
(I I 
I 
I 


U 

U 

areas H levees diversions i Waterways 

t 
1 
۱ 
1 
1 
t 
1 
i 


118, 119, 120: 


droughty. 


1 
[ I 
t ۱ 
l ' 
I t 
1 1 
[ ۱ I 1 
U 1 I [i 1 
U i] I ١ U 
i i I i i 
Maymen Variant---!Severe: Severe: ¡Deep to water |Percs slowly, 6٨۰ ¡Slope, 
| depth to rock,| thin layer.  ! | depth to rock, depth to rock,} depth to rock, 
| slope. 1 i | slope. | percs slowly. ! percs slowly. 
1 t 1 i 1 U 
121: i i H | i i 
Etsel------------ ¡Severe: ISevere: ¡Deep to water |Droughty, ISlope, ISlope, 
| depth to rock, thin layer. ! | depth to rock,| depth to rock.! droughty, 
! slope. ! | i slope. | ! depth to rock. 
U L| [| 1 1 U 
Rock outcrop. ! | ! ! ! ! 
| | | | | | 
Neuns------------ ISevere: Severe: ¡Deep to water |Droughty, ¡Slope, ¡Slope, 
| slope. | seepage. ! | depth to rock,| depth to rock.| droughty, 
i i | | slope. H | depth to rock. 
i i | i i i 
122: i ' I I i i 
Etsel------------ ISevere: Severe: ¡Deep to water  {Droughty, Slope, Slope, 
| depth to rock,! thin layer. ! I depth to rock,! depth to rock.! droughty, 
i slope. ! H ¦ slope. 1 | depth to rock. 
U I (I I t 
4 [ + 1 ۱ 1 
Woodin----------- | Severe: ! Severe: ¡Deep to water ¡Large stones, Slope, ¡Large stones, 
| slope. | thin layer, ! | droughty, i large stones, ! slope, 
! 1 large stones. | ! depth to rock.| depth to rock.) droughty. 
I 
I U 1 ۱ I t 
Rock outcrop. H | i i | I 
| | | | | | 
123--------------- \Moderate: IModerate: ¡Deep to water {Favorable------ |Favorable------ ¡Favorable. 
Feliz | seepage. | piping. I H H | 
U i U I U 
i i ۱ t U 
124--------------- IModerate: IModerate: {Deep to water [Slope-========= IFavorable------ ¡Favorable. 
Feliz | seepage, | piping. I H H | 
! slope. i i i l | 
| | | | | | 
125--------------- IModerate: ¡Moderate: {Deep to water [Favorable------ |Favorable------ ¡Favorable. 
Feliz | seepage. | piping. | H i | 
١ 1 1 i 1 ' 
I i i t [ t 
126--------------- ¡Moderate: Moderate: ¡Deep to water !Slope---------- | Favorable------ ¡Favorable. 
Feliz ¦ seepage, | piping. i H i H 
| slope. H ! ! ! 
1 I ۱ ۱ I I 
1 I 1 U l U 
127, i i i i i | 
Fluvaquents 1 Å H ! H i 
U 1 1 t U U 
U I 1 1 U I 
128--------------- ¡Moderate: Severe: |Favorable------ |Wetness-------- ¡Erodes easily, {Erodes easily. 
Gielow | Seepage. | wetness, ! i | wetness. 
1 + I ! I 1 
I| (I I t t t 
129: | | l | | l 
Gschwend--------- ISevere: | Severe: ¡Deep to water  !Slope---------- ¡Too sandy------ IFavorable. 
| seepage. ¦ seepage. ! | | i 
U I U 1 
1 ' I t 1 1 
Frenchman-------- ISevere: ISevere: [Deep to water [Droughty, ¡Large stones, {Large stones, 
! seepage. ! seepage. | | slope. | too sandy. | droughty. 
1 U U L| 
[L| I [| U 1 U 
130, 131, 132: 1 1 i 1 1 
Gudgrey---------- | Severe: 1Slight--------- ¡Deep to water {Slope---------- islope, islope. 
i slope. 1 | 1 | large stones. | 
I U I 1 
1 [ 1 I I 
Bluenose--------- ISevere: |Severe: Deep to water {Droughty, Slope, (Large stones, 
slope. ls | slope. { large stones. | slope, 
! 1 
۱ t U i 


l 
I 
I 
eepage. ! 
| 
U 
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133. 
Haplaquepts 


134, 135: 
Haploxeralfs. 


Argixerolls. 


136, 137: 
Henneke---------- 


Montara---------- 


138, 139: 
Holohan---------- 


Hollowtree------- 


Casabonne-------- 


140: 
Holohan---------- 


Hollowtree------- 


141, 142---------- 
Hopland 


143, 144: 
Hopland---------- 


Maymen----------- 


TABLE 13.--WATER MANAGEMENT--Continued 


1 t 
I I 
1 i 
I t 
1 t 
1 t ١ 
1 4 ۱ 
I I U 
i i i 
Severe I Severe: Deep to water |Droughty, 
slope. | seepage. f | depth to rock, 
i | | slope. 
t 1 1 
Li I i 
1 U 1 
L| 1 1 
I i 1 
1 1 I 
4 t U 
1 I I! 
i H I 
U 1 U 
i t I 
1 t I 
1 1 t 
1 [| i 
1 1 I 
t y ١ 
i U I 
I 1 4 
i i i 

Severe: I Severe: ¡Deep to water |Droughty, 
depth to rock,| thin layer. | | depth to rock. 
slope. ! i ! 

i i i 

Severe: I Severe: IDeep to water ¡Depth to rock, 
depth to rock,| thin layer. H | slope. 
slope. | i | 

t 1 ۱ 
[i 1 I 
i I | 

Severe: Severe: IDeep to water Large stones, 
seepage, | seepage. | I droughty, 
slope. | B | Slope. 

(I 
I 1 1] 

Severe: Severe: {Deep to water ¡Droughty, 
seepage, ! thin layer, | | depth to rock, 
slope. | seepage. ! | slope. 

l ' 
1 U + 

Severe: Moderate: {Deep to water (|Slope---------- 
slope. | thin layer, | H 

| piping. H | 
i i i 
i 1 I 

Severe: ISevere: IDeep to water {Large stones, 
seepage, | seepage. | | droughty, 
slope. i i | slope. 

+ 
U t 1 

Severe: Severe: IDeep to water  {Droughty, 
seepage, ¦ thin layer, H I depth to rock, 
slope. | seepage. H 1 slope. 

1 [i 
1 t [ 

Severe: ISevere: {Deep to water [Depth to rock, 

slope. l thin layer. | | slope. 
U I 1 
| i i 

Severe: ISevere: ¡Deep to water ¡Depth to rock, 

slope. I thin layer. | | slope. 
I 1 
i I [ 

Severe: ISevere: IDeep to water {Depth to rock, 
depth to rock,| thin layer, | | slope. 
slope. i piping. | | 

۱ U U 

Severe: ¡Severe: ¡Deep to water [Droughty, 
depth to rock,| thin layer. | ! depth to rock, 
slope. | slope. 

(I 
1 U 


Slope, 


1 
depth to rock. 


Slope, 
large stones, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
large stones, 
too sandy. 


Slope, 
large stones, 
Gepth to rock. 


1 
large stones, 
too sandy. 


stones, 
to rock. 


to rock. 


to rock. 


to rock. 


to rock. 


Soil Survey 


Slope, 
droughty, 
depth to rock. 


Large stones, 
slope, 
droughty. 


Slope, 
depth to rock. 


Large stones, 
slope, 
droughty. 


Large stones, 
slope, 
droughty. 


Slope. 


Large stones, 
slope, 
droughty. 


Large stones, 
slope, 
droughty. 


1 
I 
1 
I 
I| 
U 
I 
1 
[i 
[| 
U 
I 
[| 
U 
١ 
1 
t 
I! 
۱ 
t 
i 
[| 
I 
\Slope, 
| depth to rock. 
۱ 
I 
1 
i 
1 
I! 
t 
i 
1 
I 
1 
1 
U 
U 
1 
U 
1 
U 
I! 
I 
I 
U 
١ 
i 
I 
I 


Slope, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
droughty, 
depth to rock. 
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Soil name and 
map symbol 


145, 146, 147: 
Hopland---------- 


Sanhedrin-------- 


Kekawaka---7------ 


148, 149: 
Hopland---------- 


Witherell-------- 


Squawrock-------- 


150, 151: 
Hopland---------- 


152, 153: 
Hopland---------- 


Woodin----------- 


154, 155: 
Kekawaka--------- 


Maxwell 


157: 
Mayacama--------- 


reservoir 
areas 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
Slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 
Severe: 


slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


TABLE 13.--WATER MANAGEMENT--Continued 


| dikes, and 
levees 


Severe: 
thin layer. 


Deep 


Moderate: 
thin layer, 
piping. 


Deep 


Moderate: 
thin layer, 
piping. 


Deep 


Severe: Deep 
thin layer. 

Severe: 
thin layer, 
piping. 


Deep 


Severe: 


e Deep 
thin layer. 


Severe: Deep 
thin layer. 
Severe: 


= Deep 
thin layer. 


Severe: 


B Deep 
thin layer. 

Severe: 

thin layer, 
large stones. 


Deep 


Moderate: 
thin layer, 
piping. 


Deep 


Moderate: 
thin layer, 
piping. 


Deep 


Severe: 
thin layer. 


Deep 


Moderate: 
hard to pack, 
wetness. 


Deep 


Severe: 


e Deep 
thin layer. 


I 
t 
! 
1 
| 
! 
t 
U 
! 
U 
t 
I 
1 
1 
1 
1 
١ 
I 
I 
I 
1 
! 
۱ 
U 
' 
| 
/ 
U 
۱ 
I! 
t 
U 
! 
t 
١ 
I 
1 
i 
1 
U 
U 
١ 
1 
I 
| 
١ 
1 
1 
U 
1 
T 
U 
U 
i 
| 
I 
I 
l 
+ 
1 
t 
[ 
1 
1 
1 
1 
1 
4 
1 
i 
t 
/ 
U 
I 
1 
I 
! 
1 
t 
1 
1 
! 
I 
| 
١ 
[ 
U 
t 
i 
U 
١ 
/ 
I 
i 
1 
I 
I 
I 
[ 
١ 
t 
i 
t 
1 
[ 
۱ 
1 
4 
1 
4 
1 
| 
| 
1 
1 
1 
I 
[ 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


Drainage 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


Features affecting-- 


t Limitations for-- 
Pond T Embankments, 


Irrigation 


slope. 


Depth to rock, 
slope. 


Depth to rock, 
slope. 


rge stones, 
roughty, 
epth to rock. 


aoa 


Depth to rock, 
slope. 


Depth to rock, 
slope. 


Depth to rock, 
slope. 


Large stones, 
droughty, 
depth to rock. 


slope. 


Slow intake, 
percs slowly, 
slope. 


rge stones, 
roughty, 
lepth to rock. 


aa 


1 Terraces 
and 
diversions 


Slope, 


to rock. 


to rock. 


stones, 
to rock. 


to rock. 


to rock. 


to rock. 


stones, 
to rock. 


Slope, 
depth to rock. 


Slope, 
large stones, 
d 


I 

۱ 

U 

U 

U 

t 

U 

I 

I 

I 

L| 

i 

1 

I 

U 

i 

H 

1 

iPercs slowly--- 
1 

U 

U 

I 

1 

1 

L| 

1 

t 

U 

H 

¦ depth to rock. 
1 
U 


363 


Grassed 
waterways 


Slope, 
depth to rock. 


Slope. 


Slope. 


Slope, 
depth to rock. 


Slope, 
depth to rock. 


Large stones, 
slope, 
droughty. 


to rock. 
to rock. 


to rock. 


Large stones, 


slope, 
droughty. 


ISlope. 


iSlope. 


Slope, 
depth to rock. 


Percs slowly. 


Large stones, 
slope, 
droughty. 
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map symbol 


reservoir 


157: 1 
Hopland---------- | Severe: 
| slope. 
t 
1 
Etsel----------- = Severe: 
¦ depth to 
¦ slope. 
I| 
1 
158: ! 
Maymen----------- ¡Severe: 
| depth to 
! slope. 
t 
U 
Etsel------------ ¡Severe: 
| depth to 
| slope. 
I 
I 
Hopland---------- ISevere: 
| slope. 
i 
I 
159: | 
Maymen----------- | Severe: 
| depth to 
| slope. 
۱ 
Etsel------------ ¡Severe: 
| depth to 
i slope. 
1 
Mayacama---------|Severe: 
| slope. 
| 
۱ 
1 
160: | 
Maymen----------- ISevere: 
| depth to 
! slope. 
U 
۱ 
Etsel------------ ISevere: 
| depth to 
slope. 
١ 
Snook------------ ISevere: 
! depth to 
¦ slope. 
۱ 
1 
161, 162: i 
Maymen----------- Severe: 
¦ depth to 
| slope. 
1 
Woodin----------- Severe: 
| slope. 
i 
i 
Etsel------------ ¡Severe: 
depth to 


slope. 
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H Limitations for-- / Features affecting-- 

Soil name and | Pond T Embankments, / T Terraces T 
1 
[L| 


{ and 
| diversions 


dikes, and 


vere: 
hin layer. 


ro 


Severe: 
thin layer, 


piping. 


piping. 


Severe: 
thin layer. 


Severe: 
thin layer, 
piping. 


vere: 
hin layer. 


ct ® 


piping. 

e 

thin layer, 
large stones. 


vere: 
hin layer. 


cto 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


Drainage 


, 
3 
1 
areas levees i | waterways 
1 
(I 
t 
i 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


Irrigation 


Depth to rock, 
slope. 


Droughty, 
depth to rock, 
slope. 


Depth to rock, 
slope. 


Droughty, 
depth to rock, 
slope. 


Depth to rock, 
slope. 


Depth to rock, 
slope. 


Droughty, 
depth to rock, 
slope. 


Large stones, 
droughty, 
depth to rock. 


Depth to rock, 
Slope. 


Droughty, 
depth to rock, 
slope. 


Slope, 
depth to rock. 


Depth to rock, 
slope. 


Large stones, 
droughty, 
depth to rock. 


Droughty, 
depth to rock, 
Slope. 


Slope, 
depth 


Slope, 
depth 


to rock. 


to rock. 


to rock. 


to rock. 
to rock. 
to rock. 
to 


rock. 


stones, 
to rock. 


to rock. 


to rock. 


to rock. 


to rock. 


stones, 
to rock. 


to rock. 


Soil Survey 


Grassed 


‘Slope, 

| depth to rock. 

U 

Slope, 
droughty, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
droughty, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
droughty, 
depth to rock. 


slope, 
droughty. 


Slope, 
depth to rock. 


Slope, 
droughty, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
depth to rock. 


Large stones, 
slope, 
droughty. 


Slope, 
droughty, 
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TABLE 13.--WATER MANAGEMENT--Continued 


| dikes, and 


Drainage 


Features affecting-- 


H Limitations for-- g 
Soil name and i Pond | Embankments, H Terraces 

1 

I 


Irrigation 


and 


365 


Grassed 


areas levees diversions waterways 


163, 164: 


Nashmead--------- 


Updegraff-------- 


Woodin----------- 


165, 166: 


Nashmead-------- 


169, 170, 171: 


Ornbaun---------- 


172: 


Pardaloe-------- 


Kekawaka--------- 


Casabonne------- 


173: 


Pardaloe--------- 


slope. 


Severe: 
slope. 


¡Severe: 


seepage, 
slope. 


slope. 


slope. 


Severe: 
Slope. 


slope, 


seepage, 
slope. 


Severe: 


i 

iModerate: 
| thin layer, 
| piping. 
i 

| Severe: 
| thin layer, 


Severe: 


Severe: 
thin layer, 


Severe: 
seepage. 


seepage. 


Severe: 


۱ 
t 
۱ 
t 
U 
U 
y 
| 
¡Severe: 
1 
I 
1 
۱ 
1 
| 
۱ 
! thin layer. 


Mođerate: 
thin layer. 


Severe: 
thin layer. 


Severe: 
seepage. 


Moderate: 
thin layer, 
piping. 


Moderate: 
thin layer, 
piping. 


large stones. 


large stones. 


large stones. 


large stones. 


Deep 
Deep 


Deep 


I 
U 
I 
! 
1 
1 
t 
U 
U 
U 
1 
i 
1 
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t 
U 
1 
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1 
1 
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۱ 
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U 
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U 
t 
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U 
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I 
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iDeep 
U 

n 

1 

! 

U 

U 

I 

I 

t 

I! 

i 

I 

1 

۱ 

i 
¡Deep 
I| 
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to 
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to 


to 


to 


to 


to 


to 


to 


to 


to 


water 


water 


vater 


water 


water 


water 


water 


water 


water 


water 


water 


water 


Large stones, 
droughty, 
E 


lope. 


Large stones, 
droughty, 
depth to rock. 


Large stones, 
droughty, 
slope. 


Large stones, 
droughty, 
depth to rock. 


Droughty, 
depth to rock, 
Slope. 


Droughty, 
slope. 


oughty, 
epth to rock, 
lope. 


ده 0 


Depth to rock, 
slope. 


Droughty, 
slope. 


Droughty, 
Slope. 


stones. 


stones, 
to rock. 


stones. 


stones, 
to rock. 


to rock. 


stones. 


to rock. 


to rock. 


stones. 


Large stones, 
slope, 
droughty. 


|Slope. 


Large stones, 


slope, 
droughty. 


Large stones, 
slope, 
droughty. 


Large stones, 
slope, 
droughty. 


Slope, 
droughty, 
depth to rock. 


Large stones, 


slope, 
droughty. 


Slope, 
droughty, 
depth to rock. 


Slope. 


' 

I 

| 
ISlope, 
| depth to rock. 
I 

| 

U 

| 

[i 

U 

1 


Slope, 
droughty. 


I 
ISlope. 


iSlope. 


ope, 


i 

1 

1 

I 

I 

I 

I 
81 

| droughty. 
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TABLE 13.--WATER MANAGEMENT--Continued 


T Limitations for-- T Features affecting-- 
Soil name and Pond T Embankments, H 1 T Terraces T 


I 
I 
1 
map symbol | reservoir 
t 
U 


i 1 
! dikes, and | Drainage | Irrigation | and I Grassed 
areas 1 levees EE H | diversions | Waterways 
[| t 4 i I 1 
1 t 1 I ! [L| 
1 t 4 I H H 
173: | I H | i i 
Woodin----------- | Severe: I Severe: ‘Deep to water {Large stones, Slope, Large stones, 
! slope. | thin layer, H ! droughty, ! large stones, | slope, 
H 1 large stones. | i depth to rock. | depth to rock.| droughty. 
1 
t H 1 I I 1 
Casabonne-------- ISevere: IModerate: IDeep to water |Slope-====----- ISlope---------- ISlope. 
! slope. | thin layer, ! ! l 
í i piping. i i I i 
1 1 1 U U [| 
U I [| I I! 1 
174: | i i f i i 
Pardaloe--------- ISevere: ISevere: IDeep to water [Droughty, ¡Slope, islope, 
! seepage, | seepage. i | slope. | large stones. | droughty. 
1 1 1 1 ! ١ U 
| slope. | i i I i 
i | i 1 I i 
Woodin----------- ‘Severe: ISevere: IDeep to water [Large stones, ¡Slope, {Large stones, 
| slope. ! thin layer, | | droughty, ! large stones, | Slope, 
I i large stones. | | depth to rock.i depth to rock.| droughty. 
1 i 
1 1 1 1 ۱ i 
175--------------- IModerate: l Severe: {Deep to water |Favorable------ lFavorable------ 'Favorable. 
Pinnobie | seepage. i piping. ! | | l 
I { U ۱ J [| 
176--------------- IModerate: Severe: {Deep to water jSlope---------- iFavorable------ ¡Favorable. 
Pinnobie ! seepage, ! piping. | i i i 
! slope. i i i i | 
1 i i i | f 
177--------------- ISlight--------- ISlight--------- ‘Deep to water ([Favorable------ iFavorable------ !Favorable. 
Pinole | i i i i i 
i i i | i | 
178--------------- Moderate: 1S1ight--------- IDeep to water jSlope---------- lFavorable------ 'Favorable. 
Pinole | slope. ! 1 | | | 
I I 
! I U y I 1 
179, 180---------- i Severe: ISl1ight--------- IDeep to water {Slope---------- ISlope---------- Slope. 
Pinole ! slope. | | ! ! | 
L 
1 1 [| [ U U 
181--------------- {Slight--------- |Slight~-------- {Deep to water {Droughty------- iFavorable------ IDroughty. 
Pinole | i i i i i 
i i I i H i 
182--------------- ISevere: ISlight--------- ‘Deep to water {Droughty, ISlope---------- islope, 
Pinole I slope. ! ! | slope. | åroughty. 
I I U 
I 1 U y I I 
183. i i | | i I 
Pits and Dumps | 1 I ! ! | 
I 
U $ i (I U 1 
184--------------- IModerate: ! Moderate: ‘Deep to water {Percs slowly, ¡Percs slowly---;Percs slowly. 
Redvine | slope. ! hard to pack. | | slope. ! ! 
t I 1 I 
1 U i U ۱ U 
185, 186---------- iSevere: {Moderate: ¡Deep to water {Percs slowly, Slope, Slope, 
Redvine ! slope. ! hard to pack. i | slope. ! percs slowly. | percs slowly. 
1 i t ] 1 t 
187. | I | i i i 
Rock outcrop i i i i i i 
i i | i i i 
188--------------- IModerate: ISevere: ¡Deep to water {Erodes easily {Erodes easily {Erodes easily. 
Russian ! seepage. | piping. | | ! | 
t 
U ۱ 1 $ 1 t 
189--------------- IModerate: ISevere: ¡Deep to water {Erodes easily, (Erodes easily  |Erodes easily. 
Russian ¦ seepage. | piping. H { flooding. ! l 
t 1 1 U I 
1 y t 1 U [ 
]90----------- ----lSevere: ISevere: Deep to water {Erodes easily {Erodes easily, |Erodes easily. 
Russian | seepage. ! seepage. H | | too sandy. H 
[ (I I 1 1 
I U U U i 
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Soil name and 
map symbol 
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| | 
areas levees | diversions I waterways 
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1 l 

[| i 

1 t 
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191, 192: 


Sanhedrin------ 


Asabean-------- 


Speaker-------- 


193, 194, 195: 


Sanhedrin------ 


Kekawaka------- 


Speaker-------- 


196: 


Shortyork------ 


197: 


Shortyork------ 


Witherell------ 


Updegraff------ 


198, 199, 200: 


Shortyork------ 


Yorkville------ 


Witherell------ 


reservoir 


TABLE 13.--WATER MANAGEMENT--Continued 


dikes, and 


1 
1 
1 
i 
1 
t 
U 
H 
Severe: ¡Moderate: 
slope. | thin layer, 
i piping. 
U 
Severe ISlight--------- 
slope. i 
a 
t 
Severe: iSevere: 
slope. | thin layer. 
| 
Severe: IModerate: 
slope. I thin layer, 
| piping. 
t 
Severe I Moderate: 
slope. | thin layer, 
1 piping. 
! 
Severe: 'Severe: 
slope. | thin layer. 
| 
Severe: ¡Severe: 
slope. ; thin layer. 
| 
Severe: ¡Severe: 
slope. | thin layer. 
I 
| 
Severe: Severe: 
depth to rock,| thin layer, 
slope. | piping. 
l 
| 
Severe: | Severe: 
slope. | thin layer. 
I 
| 
Severe: iSevere: 
depth to rock,} thin layer, 
slope. | piping. 
1 
U 
Severe: Moderate: 
slope. | thin layer, 
I piping. 
| 
Severe: ¡Severe: 
slope. | thin layer. 
a 
Severe: Severe: 
slope. ! hard to pack. 
۱ 
Severe: iSevere: 


depth to rock, thin layer, 


Slope. 


piping. 


Drainage 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


water 
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water 
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water 
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water 
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water 
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water 


water 


water 


water 


water 


Features affecting-- 


Limitations for-- H g 
Pond i Terraces 
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Irrigation 


Droughty, 
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Depth to rock, 
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Depth to rock, 
Slope. 
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t 

iDroughty, 

| depth to rock, 

| slope. 

Depth to rock, 
Slope. 


Droughty, 
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Slope. 


Depth to rock, 
slope. 


Droughty, 
depth to rock, 
slope. 


Percs slowly, 
slope. 


Depth to rock, 
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U 
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to rock. 
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rock. 
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to rock. 


to rock. 
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to rock. 
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Slope, 
droughty. 


Slope, 
depth to rock. 


iSlope. 
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Slope. 


Slope, 
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depth to rock. 


Slope, 
droughty, 
depth to rock. 


droughty, 
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Slope, 
depth to rock. 
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TABLE 13.--WATER MANAGEMENT--Continued 


——— ____—_— RR —rv-aaturaeaffentindeme 0 07.2. 0 000 oe ae 
Limitations for-- 
Soil name and Pond Y Emb t H T 1 Terraces 


201, 202: 
Squawrock-------- | Severe: Severe: 
| slope. thin layer. 
| 
Witherell-------- ISevere: {Severe: 
! depth to rock,| thin layer, 
1 slope. | piping. 
I 1 
203, 204---------- Severe: Severe: 
Talmage | seepage. | seepage. 
[| 
I 1 
205, 206: H : 
Tyson------------ | Severe: | Severe: 
| slope. | thin layer. 
[| I 
| | 
Updegraff------- -[Severe: !Moderate: 
I slope. | thin layer, 
| ! piping. 
i 1 
207: i i 
Updegraff-------- Severe: ‘Moderate: 
! slope. | thin layer, 
| piping. 
I I 
Sanhedrin-------- |Severe: Moderate: 
¦ slope. ' thin layer, 
1 ! piping. 
i t 
208, 209: ! \ 
Updegraff-------- l Severe: ‘Moderate: 
| slope. | thin layer, 
! | piping. 
i I 
Speaker---------- |Severe: |Severe: 
| slope. ! thin layer. 
1 
I 1 
Neuns------------ ISevere: ISevere: 
| slope. i seepage. 
t 
i i 
[| I 
210. H H 
Urban land | 1 
I I 
211: | i 
Witherell-------- ISevere: ISevere: 
! depth to rock,! thin layer, 
! slope. ! piping. 
i [| 
Hopland----------iSevere: Severe: 
! slope. 
1 
Squawrock-------- iSevere: 
| slope. 
| 
١ 
1 
212: H 
Wohly------2------ ISevere: 


Severe: 
thin layer. 


vere: 
hin layer. 


ro 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


Large stones, 
droughty, 
depth to rock. 


Depth to rock, 
slope. 


Droughty, 
depth to rock, 
slope. 


Depth to rock, 
slope. 


Droughty, 
depth to rock, 
slope. 


Depth to rock, 
Slope. 


Depth to rock, 
slope. 


Large stones, 
droughty, 
depth to rock. 


Depth to rock, 
slope. 


Slope, 
large 
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I 
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| depth 
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to rock. 


Slope, 


depth to rock. 
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| depth to rock. 
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Slope, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
large stones, 
depth to rock. 


Slope, 
depth to rock. 


Soil Survey 


Large stones, 
slope, 
droughty. 


Slope, 
depth to rock. 


iDroughty. 


U 
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Slope, 

| droughty, 

| depth to rock. 
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¡Slope. 


Slope, 
depth to rock. 


Slope, 
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depth to rock. 
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Slope, 
depth to rock. 


Large stones, 
slope, 
droughty. 


i depth to rock. 
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212: 


Casabonne------ 


214. 
Xerochrepts 


215, 216: 
Xerochrepts. 


Haploxeralfs. 
Argixerolls. 


217. 
Xerofluvents 


218: 
Xerofluvents. 


Riverwash. 


219: 


Yellowhound---- 


Kibesillah----- 


Ornbaun-------- 


220: 


Yellowhound---- 


Kibesillah----- 


222, 223--------- 


Yokayo 


seepage, 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


TABLE 13.--WATER MANAGEMENT--Continued 


Pond T embankments, H 1 Terraces H 
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dikes, and | 


t i 
! 1 
t I 
| | 
¡Moderate: {Deep to 
| thin layer, ! 
| piping. i 
I | 
i i 
‘Severe: {Deep to 
| thin layer. 1 
i 1 
IModerate: IDeep to 
| thin layer, l 
| piping. i 
[i 1 
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| thin layer. I 
i i 
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¡Moderate: ¡Deep to 
| thin layer. H 
1 t 
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iSevere: iDeep to 
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IModerate: ¡Deep to 
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water 


water 


water 


water 
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TABLE 13.--WATER MANAGEMENT--Continued 


T Limitations for-- T Features affecting-- 


hard to pack. 


0 
Soil name and | Pond y Embankments, | H H Terraces 1 
map symbol | reservoir | dikes, and | Drainage | Irrigation | and 1 Grassed 
l areas i levees i H | diversions | waterways 
1 1 t U I I 
' 1 I 1 1 ! 
[i I I I l t 
224: | H i i i | 
Yokayo----------- ¡Moderate: Moderate: ¡Deep to water {Droughty, {Erodes easily {Erodes easily, 
¦ slope. { piping. H | percs slowly, | | droughty. 
| ! ! | slope. i i 
| | | | | | 
Pinole----------- ¡Moderate: islight----- ~---!Deep to water  !Slope---------- lFavorable------ Favorable. 
| slope. | ! ! ! i 
| i H i f i 
Pinnobie--------- IModerate: Severe: IDeep to water  !Slope---------- IFavorable------ | Favorable. 
| seepage, i piping. i i i i 
| slope. i H | i i 
t t t I 1 J 
t [| t U I i 
225, 226: | i i | i i 
Yorktree--------- ¡Severe: ¡Moderate: ¡Deep to water ¡Percs slowly, (Slope, ISlope, 
| slope. | thin layer, H | slope. | percs slowly. | percs slowly. 
U | hard to pack. | H H H 
L| I 1 l (I 1 
1 I 1 I i 4 
Hopland---------- |Severe: ISevere: ¡Deep to water {Depth to rock, Slope, iSlope, 
i slope. | thin layer. ! i slope. | depth to rock. | depth to rock. 
1 1 1 I i 1 
Woodin----------- ISevere: ¡Severe: ¡Deep to water Large stones, Slope, ¡Large stones, 
I t I t 1 U 
| Slope. i thin layer, H ¡ droughty, | large stones, ; slope, 
H | large stones. | | depth to rock.! depth to rock.| droughty. 
U U U 
U I 1 1 I 1 
227, 228: | ] i i i H 
Yorktree------ ==-|Severe: |Mođerate: {Deep to water ¡Percs slowly, ۰ Slope, 
¦ slope. ¦ thin layer, I | slope. | percs slowly. | percs slowly. 
H { hard to pack. 1 i | ! 
U t U 
I 1 (I 1 U H 
Yorkville-------- {Severe: |Severe: iDeep to water jPercs slowly, Slope, ¡Slope, 
slope. | hard to pack. | | slope. ! percs slowly. ' percs slowly. 
U U 
[| i i 1 U ' 
229, 230---------- ISevere: ‘Severe: {Deep to water ¡Percs slowly, 6 iSlope, 
Yorkville | slope. 1 hard to pack. | I slope. | percs slowly. | percs slowly. 
1 ! I U I 
I ۱ U I U t 
231: H I i i i i 
Yorkville------ ~=} Severe: I Severe: ¡Deep to water |Percs slowly, Slope, ¡Slope, 
1 slope. | hard to pack. | ! slope. i percs slowly. | percs slowly. 
U U 
1 u I! 1 I I 
Hopland---------- Severe: Severe: ¡Deep to water [Depth to rock, Slope, Slope, 
I slope. | thin layer. ! ¦ slope. | depth to rock.| depth to rock. 
[| U U I 
i 1 I U U [i 
232, 233: H i | i i f 
Yorkville-------- {Severe iSevere: ¡Deep to water |Percs slowly, Slope, iSlope, 
i slope. hard to pack. ! ! slope. i percs slowly. | percs slowly. 
t 
[ 1 I| I 1 I 
Squawrock-------- [Severe: ISevere: ¡Deep to water ¡[Large stones, Slope, ¡Large stones, 
| slope. | thin layer. H | droughty, | large stones, | slope, 
| 1 | ! depth to rock.! depth to rock.| droughty. 
۱ + 
i 1 U t 1 1 
Witherell-------- ‘Severe: iSevere: IDeep to water ¡Depth to rock, !Slope, ¡Slope, 
| depth to rock,| thin layer, | | slope. | depth to rock. depth to rock. 
! slope. i piping. | i 1 ! 
[| 4 1 [ ' U 
234, 235: i i | | H i 
Yorkville-------- Severe: Severe: ¡Deep to water {Percs slowly, !Slope, ¡Slope, 
slope. ! hard to pack, ! ! slope. i percs slowly. | percs slowly. 
1] 
t [| U t 1 i 
Yorktree--------- ISevere: ¡Moderate: ¡Deep to water |Percs slowly, Slope, ¡Slope, 
slope. thin layer, i | slope. I percs slowly. | percs slowly. 
1 1 
i i i i i 
t y U U U 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 371 


TABLE 13.--WATER MANAGEMENT--Continued 


Pond T Embankments, | i H Terraces 


Soil name and 


1 
U U l 
map symbol reservoir | dikes, and | Drainage | Irrigation | and H Grassed 
| areas ! levees 1 H | diversions i waterways 
1 1 [| 1 I! 1 
1 U (I 1 t U 
1 I U 1 I U 
234, 235: å | i | | i 
Squawrock-------- ISevere: ISevere: ¡Deep to water (Large stones, 4۰ ¡Large stones, 
| slope. | thin layer. |! | droughty, | large stones, | slope, 
! 1 | | depth to rock.| depth to rock. | droughty. 
1 1 ! lu 


1 1 
ا ا ا ہہ ا ا ا ل ل uu‏ 
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TABLE 14.--ENGINEERING INDEX PROPERTIES 


Absence of an entry indicates that data were not estimated) 


(The symbol < means less than; > means more than. 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 
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Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Entries under "Erosion factors--T" apply to the entire 
apply only to the surface layer. Absence of an entry indicates 


that data were not available or were not estimated) 


(The symbol < means less than; > means more than. 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 


TABLE 16.--SOIL AND WATER FEATURES 


Absence of an entry indicates that the feature is not 


The symbol < means less than; > means more than. 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 


Risk of corrosion 


Bedrock 


High water table 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 


Mendocino County, Eastern Part, and Trinity County, Southwestern Part, California 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 


. . " . : . : . . . . . " » 
i=] v 9 v o vo u o o v o vo Q u EU (U 
o + + + + + + لي‎ + + + + Y + 4 + 
od o m" نن‎ fd نا تنا‎ a m" نیا‎ o o نیا‎ m" نن نا‎ 
n اسا‎ y با با‎ ۰ H H H با با , سا اسا اما اسا‎ å لسا‎ 
o o Q y Q a a u o o v 4 a o a wv 0 vc Q 
H E "à ys] js] o e] koj "d nel o = لی‎ ke) o ja] "3 koj " 
سا‎ o o o o "i o o o o o [*] Le] o ka o o o o 
e O = = = = = = = = = A zi z T z zi = = 
1 1 1 t ‘ 
با‎ koj wo v y L| o g o9 ov a v ته‎ vo 1 9 s 1 
o Ore 42 + + [| + +4 + + + +) + لړ‎ 1 + U 1 L| 
نب‎ 0 o a i 0 کن © © نن‎ g تنا نا‎ U نن‎ 1 i 1 
E go ېڅ‎ ia ka a پا با بر اسا‎ H H با‎ H 3 + 1 O ' 
ما‎ o 9 o v x [^] Q o y v Q Q o E] u a Es] a 
ما‎ ke) hol a نتا‎ g ٩ koj ks] c "a koj Le] [d ٩1 (su (su (su 
es a o o o mL o o o O o o o o kal o "i sel ې‎ 
5 = = = T = = = = = = = = m = Zi T fan] 
n 
n 
Q 
8 
H سن‎ koj boj + ma koj ! ' 1 U je] M ja] "d U 1 I 
بد‎ c اسا با‎ M Ww H اسما‎ U 1 U U H bal H I U [| t 
Q m Gel شا شی‎ o نن‎ o U t 1 [ شا‎ o شی تی‎ ' 1 I 
o x= = T ui a T زرا سم‎ Es = 
Ej 
۲۳ a Q o o o o eo o e e o 
+ O w a 0 wo + o o o o o bd sh w o o o 
a la 1 1 1 i 1 1 0 v O په"‎ i 1 1 1 0 © o 
v m o o o o o o ^ ^ ^ ^ o o o o ^ ^ ^ 
a E په‎ N به به به‎ ++ N A + 
n 
لک‎ 
+ 1 1 ' y 1 1 1 I 1 1 i 1 1 1 [ 1 1 
0 a 1 I ' t 1 1 1 I 1 1 ' 1 1 U 1 1 1 
ri] © i I ' i 1 a i 1 1 1 ' D 1 1 1 1 U 
لس لک‎ 
po n ت ت‎ A A A A e nn ات ت‎ ee اا ااا‎ eee eee 
m 
Hj ته‎ 
u = [| 1 1 [ ' [ 1 t 1 1 ' [ 1 1 I 1 1 
انبا‎ = 1 I t i 1 , t ' ' [ 1 i 1 i 1 1 1 
mi x U 1 1 D U ' 1 D [ U 1 U 1 i i ' 1 
= 
ی‎ oa ټوم ت ت سم‎ nnn nn ا ا کا ت ا تہ سے‎ ee ee A A A A A eee eee اا ااا ا ا ااا ت اا‎ 
ېب‎ a 
T + o o o o o o o o o o o e o e a a e 
£4 4 . a LI . ۰ . . . Li « . . . LI . LI . 
Q zl w o 0 wo sw b w 0 0 wo w w D و‎ v Ke) 0 
e ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
1 ' I 1 1 ' ' I i [| i I 1 1 1 i 1 
1 ' [ I ' t 1 ١ i a i ' ' H 1 , 1 
us 1 5 1 1 I 1 1 1 i i à ١ I 1 1 ! 1 
o i O 1 1 1 1 1 D 1 [ i 1 [ [ i 1 1 
نتا‎ 1 ' i 1 1 1 1 D 1 ' 1 H 1 i i [ i 
NE t 1 1 ‘ 1 1 i t I 1 1 1 1 1 1 I i 
U I I i 1 1 [ i 1 1 1 t t t 1 1 4 [ 
EU 1 t 1 I 1 1 1 1 i t 1 1 1 a 1 1 1 
oo 1 O 1 1 [ t 1 1 t s ' 1 [ 1 1 t i 
20 i t 1 i U 1 ' 1 / [ D 1 I [ 1 [ ٤ 
Dim t 1 i i 1 [ 1 1 I 1 I i 1 U 1 I 1 
ou 1 1 i 1 1 [ 1 1 I 1 1 i 1 1 1 1 / 
$4 v o v v o v o [^] v o vc o 0 v o Q v 
A E 555 5855 832533 11 و‎ 555 B 
z = z = z z = z a a a a a =a = zZ Z 
o 
Pa 
os 
ao 
SH m Q o m M o a a [se] [oa] o a o o a a a 
دی‎ 
> 
T 
1 t [ 1 1 [ 1 1 D 1 1 1 1 I n 1 n 
1 1 1 a 1 I 1 1 1 I 1 1 I I 1 , 1 
i 1 1 a 1 I I i [ t 1 i i ١ 1 [| [ 
کو‎ i 1 1 1 1 1 1 ' D 1 , i I I I i ١ 
a 1 . L i 1 1 1 1 i , 1 1 1 1 t a H t i 
Cr 1 u . n ما‎ 1 1 1 1 1 m 1 1 1 i 1 I ! t 1 t 
o 1 n با ي‎ u لډ‎ + a 1 1 a 1 N ' i HU 1 i 1 ' 1 [ 1 
eg 1 + + یم‎ n = E L £ a [| E & N I [| [ t 1 1 ' [ ’ 1 
5 1 £u a dC ea o ښک و‎ 2 d [| ني د‎ [| 1 [ 1 1 1 [ v م١ ته‎ v 
> Q w DE با‎ o > > ua o ~ O o ri `~ Li [| v oD a ' Ju a ta ri 
gu [s] E o H v y El 3 o لک‎ a E a a N O 1 bel O g "O i eo ot Ort ri 
a a ag * ك‎ a A = = "i 3 = bel No o o a Ny £ E NG n me ES 
aa ان‎ 8 Qo o با پا بي په‎ o n kg o o CN DA > A o Nw eo + Nw > N > > 
AD koj o بس‎ "i o o v a o a o u « o £ A rå ke) MX ^ M Ka 
ot eh e NES بت‎ (su GET s ty = aed a چو نا‎ a ~a or MA 5 [s] `u 2 o ~H H `H H 
mn ma +0 با شن 0 ما‎ "ro oo 4 دنا‎ u "i eo a do وټ‎ "i bal no o o mo o Ao rio 
A dA XD gC MM ARM x O N> هد‎ ma N™ A هم‎ OQ» به‎ E NS > N> MS 
N N N N N N N ex N N in] e N 


Soil Survey 


418 


TABLE 16.--SOIL AND WATER FEATURES--Continued 
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TABLE 17.--CLASSIFICATION OF THE SOILS 


(An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a 
description of those characteristics of the soil that are outside the range of the series) 


I 
Soil name | Family or higher taxonomic class 
——ÓMÓÓ—MÁ—— A شب با تش بب‎ es _ 
سم سم مس پس تاساسا 1چ 312 8 ار‎ Loamy-skeletal, mixed, mesic Ultic Haploxeralfs 
Bearwallow---------------- Fine-loamy, mixed, thermic Ultic Haploxeralfs 
Beaughton------------ -----| Clayey-skeletal, serpentinitic, mesic Lithic Argixerolls 
Bluenose------------------ Loamy-skeletal, mixed, mesic Ultic Argixerolls 
Casabonne----------------- Fine-loamy, mixed, mesic Ultic Haploxeralfs 
*Clear Lake---------------- Fine, montmorillonitic, thermic Typic Pelloxererts 
Cole---------------------- Fine, mixed, thermic Pachic Argixerolls 
Cummiskey----------------- Loamy-Skeletal, oxidic, mesic Pachic Ultic Argixerolls 
Dingman------=--------===-- Fine, serpentinitic, mesic Pachic Ultic Argixerolls 
Dunsmuir------------------ Fine-loamy, oxidic, mesic Ultic Haploxeralfs 
Etsel--------------------- Loamy-skeletal, mixed, nonacid, mesic Lithic Xerorthents 
Feliz--------------------- Fine-loamy, mixed, thermic Cumulic Haploxerolls 
Frenchman--------- وماد ووو‎ Loamy-skeletal, mixed, 158006516 Ustic Dystropepts 
Gielow-------------------- Fine-loamy, mixed, mesic Cumulic Haplaquolls 
Gschwend------------------ Fine-loamy, mixed, isomesic Ustic Dystropepts 
Guügrey------------------- Fine-loamy, mixed, mesic Pachic Xerumbrepts 
Hellman------------------- Fine, mixed, thermic Mollic Palexeralfs 
HennekKe------------------- Clayey-skeletal, serpentinitic, thermic Lithic Argixerolls 
Hollowtree------ T-—-------- Loamy-skeletal, mixed, mesic Ultic Haploxeralfs 
Holohan------------------- Loamy-skeletal, mixed, mesic Ultic Haploxeralfs 
Hopland------------------- Fine-loamy, mixed, mesic Typic Haploxeralfs 
Kekawaka---- Fine, kaolinitic, mesic Ultic Palexeralfs 
Kibesillah-- Loamy-skeletal, mixed, isomesic Ultic Haplustalfs 
Maxwell==---=---==---=------- Fine, montmorillonitic, thermic Typic Pelloxererts 
Mayacama== e Loamy-skeletal, mixed, mesic Dystric Xerochrepts 
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Maymen-------------------- | Loamy, mixed, mesic Dystric Lithic Xerochrepts 

i Clayey, mixed, mesic, shallow Typic Haploxerults 
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Montara------=--------====-- Loamy, serpentinitic, thermic Lithic Haploxerolls 
Nashmead------------------ Loamy-skeletal, mixed, mesic Ultic Argixerolls 
NR AAA هس متسس مس‎ Loamy-skeletal, mixed, mesic 075۲۳1 6 556 
Ornbaun----- too Fine-loamy, mixed, isomesic Ultic Haplustalfs 

e itm Loamy-skeletal, mixed, mesic Typic Xerochrepts‏ مس 082106 17چط 
Pinnobie------------------ Fine-loamy, mixed, thermic Ultic Haploxerolls‏ 
io pe aie Fine-loamy, mixed, thermic Ultic Argixerolls‏ وي Pinole------------‏ 
Redvine------------------- Fine, mixed, thermic Ultic Palexeralfs‏ 
Russian------------------- Coarse-loamy, mixed, thermic Cumulic Haploxerolls‏ 
Sanhedrin----------------- Fine-loamy, mixed, mesic Ultic Haploxeralfs‏ 
Shortyork----------------- Loamy-skeletal, mixed, thermic Ultic Argixerolls‏ 
Loamy, mixed, nonacid, thermic Lithic Xerorthents‏ چا ما اما يا سم Snook----- MN Ul mie pmi‏ 
Speaker---------------2---- Fine-loamy, mixed, mesic Ultic Haploxeralfs‏ 
Squawrock----------------- Loamy-skeletal, mixed, thermic Mollic Haploxeralfs‏ 
Talmage------------------- Loamy-skeletal, mixed, thermic Fluventic Haploxerolls‏ 
TY SONS et eme mimi mtm Loamy-skeletal, mixed, mesic Typic Xerumbrepts‏ 
Updegraff----------------- Fine-loamy, mixed, mesic Ultic Argixerolls‏ 
Witherell----------------- Loamy, mixed, thermic Lithic Xerochrepts‏ 
Wohly--------------------- Fine-loamy, mixed, mesic Ultic Haploxeralfs‏ 
Woodđin-----------===-===---- Loamy-skeletal, mixed, mesic Dystric Xerochrepts‏ 
Yellowhound--------------- oamy-skeletal, mixed, isomesic Ultic Haplustalfs‏ 
Yokayo-----------------2-2-- Fine, mixed, thermic Typic Palexeralfs‏ 
Yorktree------------------ Fine, mixed, mesic Ultic Argixerolls‏ 
Yorkville----------------- Fine, mixed, thermic Typic Argixerolls‏ 
Zeni---------------------- Fine-loamy, mixed, isomesic Ultic Haplustalfs‏ 
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Asabean-Sanhedrin gravelly loams, 15 to 30 percent slopes* 


CALIFORNIA 


SOIL LEGEND 


Asabean-Sanhedrin-Speaker gravelly loams, 30 to 50 percent slopes * 


Asabean-Speaker-Neuns complex, 50 to 75 percent slopes* 


Bearwallow-Hellman loams, 15 to 30 percent slopes* 
Bearwallow-Hellman-Witherell complex, 30 to 50 percent slopes* 
Bluenose-Neuns-Gudgrey complex, 8 to 30 percent slopes” 
Bluenose-Neuns-Gudgrey complex, 30 to 50 percent slopes” 
Bluenose-Neuns-Gudgrey complex, 50 to 75 percent slopes” 


Casabonne-Wohly loams, 9 to 30 percent slopes* 
Casabonne-Wohly loams, 30 to 50 percent slopes* 
Casabonne-Wohly-Pardaloe complex, 50 to 75 percent slopes* 
Clear Lake clay, O to 2 percent slopes 
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This soil survey map was compiled by the U.S. Department of Agriculture, 
Soil Conservation Service, and cooperating agencies. Base maps are 
orthophotographs prepared by the U.S. Department of the Interior, Geological 
Survey, from 1970 - 1980 aerial photography. Coordinate grid ticks and 
land division corners, if shown, are approximately positioned. 
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